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The Journal of Bone and Joint Surgery 1s the official publication of orthopaedic 
surgeons of the Commonwealth of British Nations and the United States of America, 
and in this respect it represents the science and practice of orthopaedic surgery in the 
English-speaking world ; but important orthopaedic contributions are also reported from 
every country in the world, and original articles will be welcomed from any contributor, 
wherever he may live. Facilities for translation will be made available. 

We are also anxious to report the Proceedings of Colleges, Universities, Societies and 
Associations in every part of the world in so far as they contribute to the advance of 
orthopaedic surgery. A measure of international co-operation in publication has already 
been achieved and this will be fostered and, we hope, increased. 

Manuscripts offered for publication in the British volume should be addressed to the 
Editor, Journal of Bone and Joint Surgery, 82 Portland Place, London. The Editorial 
Secretary of the Board is at the service of authors, and will assist in any way she can. 
Manuscripts offered for publication in the American volume should be addressed to the 
Editor, Journal of Bone and Joint Surgery, 8 The Fenway, Boston 15, Massachusetts. 

Manuscript should be typewritten with double spacing and wide margins. The 
author should keep a carbon copy. The Editorial Board reserves the right to make 
literary corrections. Radiographs should be submitted as reduced or contact prints, 
but accompanied whenever possible by the original X-ray films which will be returned 
in due course. The Editor is anxious to emphasise this point. The quality of reproduction 
can often be greatly improved if authors will be good enough to submit X-ray films as 
well as reduced prints. Photographs, drawings, radiographic prints and films, should be 
numbered and clearly marked with the name of the author. Legends should be furnished 
in separate lists and not put on the back of the originals. Each figure should be referred 
to in the text. 

References to medical literature should be recorded in the text with the name of the 
author and the year of publication in brackets. At the end of the article the list of 
references should be arranged alphabetically, each item including name of author, year 
of publication, title of article, Journal, number of volume, and page reference, thus: 
Ga.uigz, W. E. (1948): Recurrent Dislocation of the Shoulder. Journal of Bone and 
Joint Surgery, 30-B, 6. 

The names of Journals should be given in full; the ‘‘ World List”’ of abbreviations 
is not used. Every bibliography and list of references will be checked by the Editor, 
but much delay will be avoided if authors would be good enough to pay careful 
attention to accuracy. 
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EDITORIALS 


THE KING 


Our American colleagues join with sympathetic understanding the deep anxiety of all 
surgeons of the British Commonwealth of Nations, and we pray humbly that His Majesty 
the King may soon be restored to full health and a resumption of those duties that have 
been so fulfilled as to gain the dutiful respect, the amazed admiration, and the loyal 
affection of surgeons throughout the world. 


PARALYTIC INSTABILITY OF THE FOOT 


Anterior poliomyelitis is still with us. There is no sign of its abatement; neither is its 
mode of transmission surely known nor a certain method of prevention envisaged. Therefore 
it behoves every orthopaedic surgeon to be alert in diagnosis, resourceful in treatment and 
expert in the alleviation of crippling effects. 

When all power in a limb is lost beyond the hope of recovery it is necessary to determine 
what part of the normal function of that limb is of fundamental importance to the body. 
Of the foot the primary demand is that it shall be stable. Stability may be defined as the 
quality which permits the transmission of body weight with certainty and without pain or 
conscious effort. If there is no hope of recovering power, controlled mobility, resilience and 
spring in the foot, it is nevertheless possible to maintain or to restore stability, and that is 
the basic need which the body has of the foot. 

One of the papers contributed to this issue of the Journal illustrates the lasting benefits 
of operations designed to render the foot stable. The survey is thorough and the period of 
observation is adequate for a fair assessment. Mr Drew is to be congratulated on the care 
and clarity with which he has prepared his report. We may pay tribute to the orthopaedic 
surgeons who designed the stabilising operations. They were many: Whitman, Robert Jones, 
Davis, Dunn, Elmslie, Hoke, Ryerson and Lambrinudi. Their methods varied in detail but 
not in principle. By carving in front of and below the talus the deformed and unstable foot 
is moulded to a plane at right-angles to the leg and allowed to fuse in that position. It is 
likely that after a few years there is little difference radiologically or functionally between 
feet on which different forms of stabilising operations have been performed. If he could live 
again it would probably be difficult for Hoke, for instance, to know the feet that he operated 
upon from those of Dunn. 

Sefior Bastos, in another paper, advises fusion of the foot in equinus. When there 
is shortening, this is an attractive idea and one which has often tempted me during 
the last twenty-five years. But in the past it was found that plantar-flexed metatarsals 
did not for long bear weight well. Whether they do so in the present or in the future 
remains to be seen. Senor Bastos does not tell us how old his patients were nor for how 
long he observed them after operation. 
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At times attention has been given to the question of the best age at which to operate 
upon unstable feet, and lately discussions have again centred on this point. On the one 
hand it is thought that bony fusion cannot occur between tarsal bones which are largely 
cartilaginous, that deformity may consequently recur, and that the interference with growing 
bone may in itself cause deformity. While it is true that a full stabilising operation should 
not be performed on little children’s feet, it is none the less possible by suitable less radical 
operations to ensure that no child carries the burden of an “ iron” in addition to the burden 
of paralysis. Certainly I have had no cause to regret this policy since adopting it twenty 
years ago. Operations of a conservative nature have accordingly been carried out on the 
feet of children from five years of age upwards (the need does not arise earlier). They have 
been designed to render the foot stable without prejudice to growth or to a subsequent 
triple stabilising arthrodesis. In surprisingly few instances has a subsequent arthrodesis 
been necessary. Deformity has not recurred and growth has not been disturbed. It also 
appears that in the course of time fibrous ankylosis becomes bony. 

Apart from sentimental and economic reasons against their use, it must be remembered 
that no appliance will prevent the progressive postural and structural calcaneus deformity 
which results from paralysis of the gastrocnemius and soleus. Nor can a child with an unstable 
foot and poor muscular control of the knee dispense with a caliper: give him a stable foot and 
he will need no appliance at all. After all, we do not want our splints to add to the child’s 
handicap in life. The story told to the British Orthopaedic Association in 1934 (when this 
policy and procedure were first described) is not without its moral. It concerns a boy of 
ten with a six-year paralysis affecting both legs. He wore “‘ irons’’; he attended a special 
school for physically defective children; the school was about half a mile from his home. 
The city, in its benevolence, provided a small bus to take the children to and from the school. 
The bus could not hold all the children and so had to make two journeys each morning 
and each evening. Our little patient always travelled home on the first bus. Leaving the 
bus, he went into the house, quickly discarded his boots and irons and put on gym shoes. 
Then came the high-spot of his day; by hurrying back to school he was able to cheer the 
second bus-load on its way. 

Although splints have their place, they should be kept in it. They should be used as a 
support and protection during the two or three years necessary to assess the future. The 
value of some surgical operations remains in doubt while that of others is beyond dispute. 
Stabilisation of the foot is in the latter group. BryAN MCFARLAND. 


MECHANISM OF CORD INJURY WITHOUT VERTEBRAL DISLOCATION 


One of the most puzzling features of injuries of the cervical spine is the lack of correlation 
between the severity of the cord lesion and the vertebral injury. In this issue of the Journal 
there is a contribution by Taylor on the mechanism of traumatic paraplegia without 
demonstrable injury of the cervical vertebrae. Until recently it was accepted that the cord 
lesion in this type of injury was caused by a transient dislocation and that reduction occurred 
by muscular action immediately the flexion violence ceased. This view is no longer tenable 
and it is now clear that even when there is no dislocation of the vertebrae the cord may be 
damaged by a massive extrusion of a disc or by forcible hyperextension of the neck. 

In previous papers Taylor and Blackwood, and the present writer, described the 
mechanism of hyperextension injuries. We believed then that the cord injury was caused by 
a transient and often minor dislocation in extension, for post-mortem examination revealed 
a complete rupture of the anterior longitudinal ligament and the intervertebral disc. In his 
present paper Taylor reports a fatal case of paraplegia from a hyperextension injury 
where after a thorough post-mortem examination no abnormality could be demonstrated 
in the cervical spine. He then describes a series of experiments which go far to prove that 
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the cord injury in his case was caused by the interlaminar ligaments bulging into the spinal 
canal when the neck was forcibly hyperextended. He also suggests that this is the usual 
mechanism of the cord lesion in hyperextension injuries. 

There must, however, be other factors which render the cord susceptible to injury. If it 
were not so, this might be a common catastrophe, for Taylor demonstrated considerable 
bulging of the interlaminar ligaments when the neck of a young adult was hyperextended. 
We know that paraplegia seldom complicates a hyperextension injury in a young adult and 
that most of those afflicted have advanced osteoarthritis of the cervical vertebrae. It has 
long been known that the cord may be compressed by osteophytes in the absence of any 
injury, and the margin of safety for the cord in a patient with advanced arthritic changes in 
the neck may be small indeed. Morton (Journal of Bone and Joint Surgery, 18, 893) 
observed that the symptoms of incipient paraplegia secondary to osteoarthritis of the 
cervical spine were aggravated by hyperextending the neck and that a partial spinal block 
was sometimes made complete by this manoeuvre. There are therefore sound reasons for 
accepting Taylor’s suggestion that paraplegia in hyperextension injuries of the neck is 
caused by the cord being trapped between the bulging interlaminar ligament behind and 
the degenerate disc or adjacent osteophyte in front. 

It is likely that this is the usual cause of paraplegia in patients in whom there is no 
radiographic evidence of vertebral injury or dislocation. But it is not the only cause. The 
cord may be contused by a massive disc protrusion as a result of a hyperflexion injury. For 
this reason the writer does not agree with Taylor that ‘cases of paraplegia without 
radiographic evidence of bone damage or displacement should be regarded as injuries caused 
by forcible hyperextension and treated as such by immobilisation in slight flexion.” This 
position may cause further damage to the cord if it is kinked over an extruded disc. The 
problem is not as difficult as it appears, for careful examination of the patient will often 
reveal an injury of the face or forehead in a hyperextension injury, and of the vertex of the 
head in a hyperflexion injury. If in doubt it is safe to immobilise the neck in the neutral 
position, which cannot cause further damage to the cord by kinking over a disc protrusion or 
by bulging of the interlaminar ligament. ROLAND BARNES. 


JOINT MEETING OF THE ORTHOPAEDIC 
ASSOCIATIONS OF THE BRITISH COMMONWEALTH 
AND THE UNITED STATES OF AMERICA 
A joint meeting of the Orthopaedic Associations of the English-speaking world will 
be held in London in the first week of July 1952—thus fulfilling the hopes and aspirations 
of British and American orthopaedic surgeons who met in London after the first world 
war, and met again with the surgeons of Canada after the second war. This time every 
nation of the English-speaking world will be represented. We will welcome them all; and 
we hope to honour them all. 
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THE LATE RESULTS OF ARTHRODESIS OF THE FOOT 


A. J. DREw, Lonpon, ENGLAND 


From Guy’s Hospital, London 


This paper is an attempt to assess the late results of arthrodesis in the foot as a method 
of treatment for various types of muscular imbalance or paralysis. The patient who has had 
an operation upon his foot will judge the result by the uses to which he can put it. The 
appearance of the foot is certainly important, particularly to a woman; but the foot that is 
painless, that will allow him to do his work, that will stand up to many miles across rough 
country and that will allow him to join in the pursuits and pastimes of his friends, is the foot 
the patient considers the best. It is on these points that we have attempted to assess the late 
results in our cases. Certain illustrative cases will be described and an attempt made to 
discover the cause of the failures. 

Most of these operations are performed in children or young adults; and the stabilised 
foot must therefore last a lifetime. Short periods of observation after operation are of little 
use and one would like to analyse a series in which all the operations were done at least fifty 
vears before. However, these operations have not been in vogue for a sufficient length of 
time, and we have had to be satisfied with patients who were operated upon from thirteen 
to twenty years ago. 

CLINICAL MATERIAL 

Eighty patients were submitted to stabilising operations on the foot at Guy’s Hospital 
between the years 1928 and 1939. Thirty-two of these patients have been traced, and twenty- 
seven, in whom the operation undertaken was a tarsal arthrodesis, have been re-examined 
for this review. Four patients had bilateral operations, making a total of thirty-one operations 
for analysis. The diagnosis was anterior poliomyelitis in seventeen cases and congenital talipes 
equinovarus in six; and there was one case each of peroneal muscular atrophy, paraplegia, 
disseminated sclerosis and spasmodic pes valgus. The cases were entirely unselected except 
in so far as it proved impossible to trace the present address of over half of the patients 
written to. All those traced were seen and examined personally, and radiographs were taken 
of all except a few in whom there was no doubt as to the nature of the operations. Some of 
the patients had other disabilities which had sometimes necessitated operations or special 
apparatus. These usually took the form of multiple digital arthrodesis for claw toes, posteriot 
capsulotomy upon the knee, a caliper for a flail knee, or special footwear. But it was not 
usually difficult to assess the result of the foot operation separately. 

The operations performed fell into three groups: the triple arthrodesis of the subtalar 
and midtarsal joints (Table I), Dunn’s or Hoke’s modification (Table II), or Lambrinudi’s 
modification for drop-foot (Table III). The choice of operation seems to have been determined 
by the degree of deformity in the foot, the date of the operation and the surgeon’s individual 
preference. 

RESULTS 

In general the results were most gratifying, particularly from the patient’s point of view 
(Table IV). All the patients except one considered their operation a success, and even 
the woman who considered the operation a failure was able to do a full day’s work which 
entailed standing and walking for the whole time. 

Pain—Eight patients complained of pain, but in seven it was slight and occurred only 
occasionally, usually after considerable standing or walking. The eighth patient said the 
pain was moderate but occurred at long intervals. 
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THE LATE RESULTS OF ARTHRODESIS OF THE FOOT 497 
Function—This was more difficult to assess but all the patients seemed to be following the 
occupation of their choice and none had had to change his work because of his feet. Several 
were performing active work such as farming and building or housework. Only three patients 


would admit that the foot limited the amount they could walk and most averred that they 


TABLE I 


LaTE RESULTS IN TEN CASES OF TRIPLE ARTHRODESIS 


| Age | Diagnosis 
| a8 operation 


Years since 


Pain 


Function 


Poliomyelitis 


1 29 17 


None 


Good 


2 38 | Spasmodic valgus 


Mild 
occasional 


Good 


Follomyelitis 


3 39 


None 


| Limited to 4 miles 


30 Poliomyelitis 


None 


| Moderate 


46 Talipes equinovarus | 


Mild 


occasional | 


| Good 


Poliomyelitis 


Mild 
occasional | 


Good 


Peroneal muscular 
atrophy 


Mild 
occasional | 


Good 


Stability 


Stable 


Stable 


Stable 


Stable 


Stable 


Stable 


Position 


 Plantignade 


Valgus 


Varus 


Plantigrade 


Plantigrade 


Poliomyelitis 


Moderate 


Poliomyelitis 


Good 


Stable 


Stable 


E 
Late ral 
displacement 


LATE RESULTS IN SEVEN CASES OF 


TABLE II 


DunNn’s 


ARTHRODESIS 


Diagnosis 


Years since 
operation 


Function 


T alipe arus 


18 


None 


Good 


Talipes equinovarus 19 


Mild 
| occasiona! 


Moderate 


Poliomy. e lithe 


Poliomy. elitis. 


17 


None 


Moderate 


None 


Good 


Poliomyelitis 17 


None 


Good 


Poliomyelitis 20 


None 


Good 


Stability 


Stable 


Stable 


| Stable 


| Stable _ 


"Stable 


Stable 


Position 
Varus 
Plantigrade 
| 


Plantiavede 


arus 


Plantigrade 


| Plantigrade 


28 28 | Poliomyelitis 17 


None 


Gocd 


Stable 


| Equinus 


could walk as much or as far as they wished, often across rough country. Some patients stated 
that they went regularly for country walks of ten miles or more. Seventeen patients were 
able to run and many of these played games, including football and less strenuous pastimes. 


Stability—All the feet were stable and in nineteen instances the foot was plantigrade. A 
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TABLE III 


IN FouRTEEN CASES OF LAMBRINUDI’S ARTHRODESIS 


Years since 


Case Age Diagnosis operation Pain Function Stability Position 
18 28 Talipes equinovarus 11 None Good Stable Varus 
19 | 33 Poliomyelitis 20 None Good Stable Plantigrade 


Paraplegia 


None 


Moderate 


Stable 


Varus 
plantigrade 


None Good Stable | Varus 
23 34 Poliomyelitis 18 None Good Stable | Plantigrade 
24 Poliomyelitis Limited to4 miles Stable Plantigrade 


Poliomyelitis 


None 


Good 


Stable 


Valgus 


Disseminated 
sclerosis 


None 


Good 


Stable 


Plantigrade 


= 


Explanation: Function good 


= No limit. 
Function moderate = No limit. 


Able to run. 
Unable to run. 


27 «28 Poliomyelitis None Limited to5 miles} Stable Plantigrade 
Poliomyelitis 14 None Good Stable Varus 
29 | 37 Poliomyelitis 13 None Good Stable Plantigrade 
30 | 25 Poliomyelitis 12 None Moderate Stable Plantigrade 
Mild 
31 60 Talipes equinovarus 11 Moderate (total Plantigrade 
ankylosis) 


TABLE IV 


LaTE RESULTS IN THIRTY-ONE CASES OF TARSAL ARTHRODESIS (ALL TyPEs) 


Pain 


None 


Mild 


Moderate 


Severe 


64 per cent 


16 per cent 


74 per cent 20 per cent 6 per cent ~ 
Function Full Moderate (unable to run) Limited to 4 miles pea 
| 65 per cent 26 per cent 9 per cent 
"Stability. ‘Stable Stable with special shoes 
65 per cent 35 per cent | 
Appearance. “Plantigrade "Slight varus Slight equinus Slight valgus 


10 per cent 


10 per cent 


THE JOURNAL OF BONE AND JOINT SURGERY 


498 A. J. DREW ” 
a 
25 26 13 | | | 
3 | 13 — | | 

| 

q 
| | 
q 

— 
| 
| | 

| 
} 

| 


THE LATE RESULTS OF ARTHRODESIS OF THE FOOT 499 


slight varus deformity was observed in eight feet ; this had led to the formation of a callosity 
on the lateral side of the foot and, usually, hallux rigidus. There was slight valgus deformity 
of the forefoot in two cases but it appeared to cause no disability. In two patients a residual 
equinus deformity persisted but consequent disability was easily overcome with the raised 
heel of a normal shoe. In one patient the whole foot was displaced slightly laterally at the 
subtalar joint but without disability. 


Appearance—On the whole the appearance of the feet was most satisfactory. Twenty-three 
patients were able to wear normal shoes; most of the remainder had shoes made to measure, 
while a few had special surgical shoes to accommodate claw toes or small feet. 


Other observations—It was interesting to see how the arthrodesis had thrown extra work 
on both the proximal and distal joints. In most cases there was limitation of movement of 
the ankle joint and in ten the radiographs showed osteoarthritis, though this was usually 
painless. If the foot is not perfectly plantigrade after the operation and the ball of the foot 
is not able to take a proper share of the weight, the pad of the big toe does so instead and 
hallux rigidus develops. Clawing of the toes may be a concomitant feature of the paralysis 
and responds well to Lambrinudi’s interphalangeal arthrodesis. This had been done in several 
of the cases with excellent results. 


CASE REPORTS 
The following cases are of special interest and merit brief individual description. 


Cases 7 and 8—Bilateral peroneal muscular atrophy in a woman now aged thirty-six years. 
Triple arthrodesis was performed in each foot nineteen years before our review. This had been 
followed nine years later by bilateral Lambrinudi operations for claw toes. She provides an example 
of an excellent result from bilateral tarsal arthrodesis. Bony fusion was solid and there was no 
arthritis in the ankle joint. Her regular exercise was a three-hour country walk. She was able to 
dance for hours, had been in the police force throughout the recent war and complained only of 
a mild ache after excessive walking. 


Fic. 1 


Case 11—Residual varus deformity after tarsal arthrodesis, 
with consequent hallux rigidus. 


Case 11—This patient provides an example of a varus forefoot with the resultant hallux 
rigidus (Fig. 1). Despite this he was able to walk ten miles without discomfort and to play 
games. 

Cases 20 and 21 (Bilateral operations)—-Woman now aged forty-two years. As a result of 
paraplegia in infancy she developed drop-feet which were corrected by lengthening of the tendo 
calcaneus at the age of three years. She then developed a calcaneo-valgus deformity from over- 
correction and became very disabled. At the age of twenty-six years a ‘‘reverse Lambrinudi’”’ 
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operation was performed on both feet. At the time of review, although her feet were very small 
and she had developed arthritis in both ankles, she complained of no pain and was able to live 
an active life. 


Case 23—Woman now aged thirty-four years. This patient has gained an excellent result from a 


Fic. 2 Fic. 


Caes 23—Late result after Lambrinudi operation for right drop-foot. Multiple digital arthrodeses have 
also been performed for claw toes. 


Fic. 4 
Case 23—Recent radiograph of the right foot. Note sound fusion 
of the subtalar-midtarsal joints, and satisfactory limitation of 
plantar-flexion at the ankle. 


Lambrinudi drop-foot operation on the right side (Figs. 2 and 3). She has also had multiple 
digital arthrodeses for claw toes on both feet. Bone fusion is sound, there is no arthritis of the ankle 
and her foot is plantigrade (Fig. 4). There is no pain and she lives the life of a busy housewife 
with two children. 
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Case 24—This patient, now aged twenty-six years, provides another successful result in spite 
of a slightly valgus forefoot (Fig. 5). There are early arthritic changes in the ankle joint. 

Case 29—Man now aged thirty-seven years. This patient is of interest in that after a Lambrinudi 
drop-foot operation he has good function and does heavy digging as a labourer, although 
radiographs show poor bony fusion and early osteoarthritic changes in the ankle joint (Fig. 6). 


Case 31—Woman aged sixty years. This case was a surgical failure, for infection supervened 
after the operation and the result was bony ankylosis of the ankle joint as well as the subtalar 
and midtarsal joints. Nevertheless, the patient is able to earn her living by working in an hotel 
where she is on her feet all day, and complains only of an occasional mild ache. 


Fic. 5 


Case 24—Late result of tarsal arthro- 
desis. Despite osteoarthritic changes in 
the ankle joint function was good. 


Fic. 6 
Case 29—Late result after Lambrinudi 
tarsal arthrodesis. Function was good. 


DISCUSSION 

Certain of the individual features that have been mentioned will be further discussed. 
Pain is probably the most important of these and although over half the patients with 
pain fell in the group of patients submitted to the modified type arthrodesis this is probably 
not significant. However, two factors are apparent. First, the average age at operation of 
those with persistent pain was twenty-six years whereas that of those who have been relieved 
of pain was seventeen years. Secondly, two of the five patients with poor radiographic 
evidence of bony union complained of persistent pain. The position of the foot and the 
presence of arthritis in the ankle joint did not seem to be important. One can only conclude 
that the threshold for pain has wide individual differences here, as elsewhere in the body. 

The development of osteoarthritic changes in the ankle joint appeared to have no 
relationship to the position of the foot, the age at which the operation was done, or the 
soundness of bony union. But the ten patients with radiographic evidence of arthritis were 


voL. 33 B, No. 4, NOVEMBER 1951 


1 
| 4 
: 


502 A. J. DREW 


either very active people, on their feet all day, or somewhat older than the rest of the group. 
This is merely an observation and it should be stated that there were equally active people 
with apparently normal ankle joints. 

The development of hallux rigidus has already been explained, and it is interesting to 
note that in over half the cases it was associated with a clinically obvious varus deformity 
of the foot and in the rest it was evident that the weight was not being borne correctly on 
the ball of the big toe. 

The significance of poor radiological evidence of sound arthrodesis is difficult to assess. 
Of the two patients with poor subtalar and midtarsal fusion, one complained of moderate 
pain; and of the three with indifferent talo-navicular or calcaneo-cuboid fusion, one had pain 
of a mild type. Other disadvantages of unsound fusion, such as the risk of further deformity 
and instability, were not evident in this series. 

The importance of a plantigrade foot is apparent, but if there is any residual deformity 
a valgus is preferable to a varus position. The two patients with a valgus forefoot had no 
disability, whereas the eight patients who had a residual varus deformity were prone to 
hallux rigidus and callosities; and half of them had arthritic changes in the ankle joint. 
Slight equinus—less than 10 degrees—is a disadvantage only when shoes are not worn and 
may be an advantage when the quadriceps muscle is weak or paralysed. 

The two patients who had bony ankylosis of the ankle joint as well as the tarsal fusion 
were able to manage very well. This is not perhaps so unusual when one realises that many 
of the other patients had severe limitation of ankle joint movement. 


CONCLUSIONS 


Our investigations have shown that the late results of tarsal arthrodesis are good. We 
have endeavoured to find the disadvantages and to stress residual symptoms, but the general 
impression after seeing these patients is that they were all well satisfied with the result. 


We think it should be added that these patients were selected in so far as they were all operated 
upon by masters of operative technique who were acknowledged authorities in this particular 
subject. Without the careful attention to detail and to the points discussed, these operations 
can be dismal failures and a burden to the patients concerned. 


It is a pleasure to acknowledge the great help and encouragement given by Mr T. T. Stamm in the 
preparation of this paper. 
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PAN-ARTHRODESIS FOR PARALYTIC FLAIL FOOT 
MANUEL Bastos ANSART, BARCELONA, SPAIN 


Paralysis of all the foot motors is rare as an isolated phenomenon, but it is common in 
conjunction with paralysis of other muscle groups in the lower limb. If one muscle remains 
active, it is usually the short flexor of the toes. The foot looks narrow, like a ‘‘ midwife’s 
hand.” It is flaccid and, when bearing weight, is held at right angles to the leg, with a tendency 
to calcaneus; when not bearing weight, it hangs in equinus. There are always pronounced 
trophic and vaso-motor changes. The feet are cold and cyanosed, with chilblains in winter, 
especially on the toes and above the ankle on the posterior aspect of the leg. The scars of 
these may be visible. The victims are “‘ slaves to their feet,”’ which are a source of much misery, 
and may be found protected against pressure by adhesive strapping, cotton wool or bandages. 


INDICATIONS FOR OPERATION 


These flail feet undergo plastic changes as a result of the mechanical influences to which 
they are exposed. Treatment depends upon the static and dynamic state of the limb as a 
whole. If the foot can take weight without varus deformity no operation is needed. Usually, 
however, an operation is required in order to add strength and stability, or to correct deformity. 
The accepted procedure of fusion of the subtalar or midtarsal joints is theoretically sound, 
and controls the movements of pronation-supination or abduction-adduction, which are most 
likely to lead to severe deformity. In practice, however, no advantage is gained by the 
preservation of ankle movement. In fact, a mobile hind foot will predispose to late deformity. 
Moreover, if the ankle is fused, shortening of the limb can be compensated by fixing the foot 
in equinus. Thus the whole of the hind foot is converted into a solid unit leaving only the 
forefoot mobile. This is what happens when a normal woman wears high-heeled shoes. 

In brief, the writer considers that the treatment of the flail foot with varus deformity 
and short leg should consist of fusion of the ankle, subtalar and midtarsal joints. The foot 
should be in equinus. The advantages claimed are: 1) good stability and prevention of late 
deformity; 2) compensation for shortening; and 3) ability to wear an ordinary high-heeled 
shoe, which is desirable for cosmetic and psychological reasons. 


PRINCIPLES AND TECHNIQUES OF OPERATION 


Complete fusion of the ankle and posterior part of the tarsus can be obtained by 
alternative methods: 1) implantation of an anterior bridge graft; or 2) peritalar intra- 
articular arthrodesis. The respective indications for either method are not definitely settled. 
In our practice the method adopted depends on the special circumstances of the case. When 
there is little tendency to valgus and the trophic changes are slight we prefer the anterior 
graft, particularly if the flail foot is complicated by complete instability of the knee. Fixed 
equinus of the foot, together with a plastic operation on the quadriceps muscle, completely 
changes the picture in these patients. 

Peritalar intra-articular arthrodesis is indicated in the more severe cases of flail foot 
with poor circulation. The operation can also be used in cases of pronounced deformity, 
provided this can be corrected by a simple manipulation. We find that we have an increasing 
tendency to adopt peritalar intra-articular fusion, which is a much less severe operation 
than might be imagined. The results are uniformly satisfactory. 

Anterior bridge graft: technique—aA longitudinal incision is made from the mid-point of 
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Fic. 1 
Ankle and midtarsal arthrodesis by inlaid tibial graft. 
Interrupted lines indicate donor area. Figure 2—The sk 
graft inlaid. 


at 


Fic. 4 
Case 1—Paralytic flail foot. Successful fusion by 
double inlaid tibial grafts. Note position of equinus 
to compensate for limb shortening. 


Figure 1—Cutting the slot for the graft. 
»t is deepened with a gouge. Figure 3—The 


Fic. 5 


Case 2—Anterior tibial graft for flail foot. The 
graft has broken near the lower end. Despite 
this, function of the foot was satisfactory. 
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the shin to the dorsum of the foot. The incision is deepened, either medial or lateral to the 
extensor hallucis tendon and vascular bundle, according to the position chosen for the graft. 
The capsule of the ankle joint is opened and the periosteum is stripped from the tibia, talus 
and dorsal aspect of navicular. By means of a twin-bladed electric saw a deep ditch is made 
in a line from the anterior border of the tibia towards the first cuneiform; it should be about 
one centimetre wide and should extend from a point two centimetres above the articular 
surface of the tibia to the centre of the navicular (Figs. 1 and 2). A long graft is taken from 
the tibia and implanted firmly in the ditch (Fig. 3). The position of the graft should be chosen 
according to the side to which the foot is deviated: in a varus foot the graft should be placed 
medially, and in a valgus foot it should be more towards the lateral side. Sometimes two 


Fic. 6 Fic. 7 
Peritalar intra-articular arthrodesis. Figure 6—The talus is temporarily removed and denuded completely 
of articular cartilage. Figure 7—Before the talus is replaced the articular cartilage is stripped from the 
tibio-fibular mortise, from the calcaneum and from the navicular. 


grafts are necessary, one medial, the other lateral. The graft should be a little longer than 
the ditch so that it can be sunk deeply into the spongy tissue of the medial cuneiform and, 
at the upper end, into the tibia. In order to do this, firm traction is applied to the foot, and 
when the graft has been inserted it is locked into position by releasing the traction. The 
periosteum and capsule of the ankle are sutured over the graft. The stitches should include 
the tendon and the lower part of the belly of the tibialis anterior. The periosteum of the 
donor area of the tibia is left open to permit free escape of blood. A posterior plaster shell 
is applied, and after ten days this is changed to a full length walking plaster which is retained 
for six months. At the end of this time the graft is usually found to be firmly fused (Fig. 4), 
but occasionally it may break or absorb at the level of the ankle joint (Fig. 5). This is not 
considered an operative failure because the remaining bony projections, one above, the other 
below, give fixity to the ankle. Sometimes the arthrodesis fails, and if some movement remains 
a painful pseudarthrosis may develop between the two ends of the broken graft. When this 


VoL. 33 B, No. 4, NOVEMBER 1951 


a 
4 
| 
q 
| 
+ 


M. B. ANSART 


Fic. 8 


Case 3—Peritalar intra-articular arthrodesis. Solid fusion one year after 
operation. 


Fic. 9 
Case 4—Another case one year after operation. There is firm consolidation of the talo- 
calcaneal and talo-navicular joints, and bony trabeculae can also be seen crossing the 
ankle joint. 
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happens, it is best to maintain plaster fixation for up to a year. The graft may then be found 
to be solid. 

Peritalar intra-articular arthrodesis: technique—This operation is performed according 
to the technique of Lorthioir (1911) in which the talus is temporarily removed from its bed 
to allow thorough excision of all articular cartilage and exposure of cancellous bone. At first 
sight it seems somewhat venturesome to replace a part of the skeleton that has been removed 
from the body, but the fear of complications is ill-founded. We have never seen evidence 
of necrosis or tissue reaction after this procedure. On the contrary, fusion with the adjacent 
bone is rapid, and union may be seen in radiographs taken three or four months later. In 
these the talus appears comparatively normal in density, a fact which suggests that it is 
rapidly revascularised. The clinical course is likewise satisfactory. 

An anterior incision is used. The talus must be removed without damage and without 
contact with the skin (Fig. 6). On the instrument table, the bone is freshened with a sharp 
wide chisel. Every fragment of cartilage must be removed and a thorough exposure made of 
cancellous bone. Removal of the talus allows free access to the surfaces of the tibio-fibular 
mortise, calcaneum and navicular, which are thoroughly denuded of cartilage (Fig. 7). To 
save time, the assistant should work on the talus while the surgeon prepares the bed, but if 
the two processes cannot be carried out together, the talus should be wrapped in a warm 
saline compress until it is replaced. The cavity is packed for a few moments before receiving 
the talus. The foot is then placed in the desired position and accurate apposition obtained 
by a few blows on the heel. In this way, good contact is obtained and dead spaces are 
eliminated. It is essential that perfect contact between the cancellous bone surfaces of the 
tibia, talus and calcaneum be obtained. A small horsehair drain is inserted and the capsule 
and skin sutured. Blood is expelled by compression and a few further blows applied to the 
heel to ensure contact. A posterior plaster slab is applied for ten days followed by an accurately 
fitting plaster which is retained for at least four months. At this time radiographs are taken, 
but it is sometimes necessary to maintain plaster fixation for a further period until fusion 
is complete. 

The post-operative course is usually uneventful and the pain is slight. Patients are 
ready to walk early in plaster, and should be encouraged to resume normal life as soon as 
possible. Illustrative cases are shown in Figures 8 and 9. 


REFERENCE 


Lortuioir, J. (1911): Quoted by Brandes (1934) in Verhandlungen der Deutschen Orthopadischen 
Gesellschaft. Kongress 28, p. 297. 


voL. 33 B, No. 4, NOVEMBER 1951 


et 
ae 
® 
| 
| 
| 
ig 
| 
ox 
| 


TREATMENT OF TROCHANTERIC FRACTURES 


J. Scott, Oxrorp, ENGLAND 


In the last twenty years there has been a great increase in the operative treatment of 
fractures. Improvements in theatre technique and methods of anaesthesia and resuscitation, 
the development of strong and inert metals for internal fixation, and the technical advances 
in radiology have contributed to this increase. It is essential to use these possibilities to 
their full in those fractures in which improved results can be obtained by their application, 
and to avoid operating where the results are of doubtful value. In certain fractures—those 
of the olecranon, patella, medial malleolus and adduction fractures of femoral neck— 
displacement demands surgical treatment. Others, such as oblique fractures of the tibia, both 
bones of forearm, or shaft of femur, demand a separate decision about each case. In most 
of these, there are certain generally accepted criteria which determine treatment. In the 
treatment of trochanteric fractures there must surely be definite indications for conservative 
or operative treatment, yet up to now there seems to have been little serious attempt to 
assess these indications. The development of two scl.ools of thought, one in favour of 
operating in all cases, and the other of treating all patients conservatively, is to be avoided. 
It is better to work out as accurately as possible the types of fracture and the kind of 
patient likely to do best with each method of treatment. 


TABLE I 


REVIEW OF ONE HUNDRED CASES OF TROCHANTERIC FRACTURE TREATED CONSERVATIVELY 


Male Female 
Total 
Number Average age Number Average age 
of cases (vears) of cases (vears) 
All cases 
Cases under 60 years . 


Cases 60 years and over 


Average time in hospital 


Deaths in hospital 
Male 
Female 


Average age of patients dead . . 77-3 years 


A series of one hundred consecutive patients with trochanteric fractures treated 
conservatively between 1946 and 1948 was reviewed. These fractures comprised about 
50 per cent of all hip fractures. They occurred more frequently in women, in a ratio of 
about two to one (Table I). The average age was lower in men; it will be seen from the Table 
that this is accounted for by the greater proportion under sixty; some were relatively 
young men (seven below forty) who suffered fracture from severe violence. 
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The first aim of treatment is obviously the saving of life, the second the restoration of 
function, and the third, because of the frequency of the condition, the greatest possible 
reduction of days in hospital compatible with solution of the first two problems. One would 
expect the published records to contain definite answers to these problems. It is not so, 
because there is little uniformity of material or of analysis. For instance, in one long series 
of avowedly unselected cases, the average age of those subjected to operation was ten years 
less than of those treated conservatively. If patients operated on have an average hospital 
stay of say twenty days, many must be discharged when they are still in the early convalescent 
stage. Hospital mortality rate is therefore an unsound method of comparison if the average 
stay is twenty days in one series and seventy or eighty in another, especially if many of the 
patients are aged. Some writers have included in their operative mortality rate only those 
who died on the operating table. 

The terms “ operative’ and ‘‘ conservative’ are capable of such a wide variety of 
meaning that unless they are carefully defined comparison of figures is of doubtful value. 
There is some unanimity—although not complete—about the meaning of conservative 
treatment. The four conservative methods in use are: well-leg traction, plaster spica, skin 
traction on a Thomas splint and Russell traction. The first two are now used very little and 
are scarcely worthy of mention, except that they comprise a considerable proportion of some 
of the earlier series and influence the quoted figures for both hospital stay and mortality 
rate. One or other of the latter two methods, or some modification of them, is what is now 
usually meant by conservative treatment. The main source of variation is the stage at which 
such treatment is discontinued. If it is continued until the fracture is united and the patient 
is able to bear weight on both legs, the average stay in hospital will obviously be much longer 
than if the patients are discharged when they are able to sit in a chair and attempt to walk 
with crutches without bearing weight on the affected limb. Some degree of morbidity will 
always continue until the fracture is united. 

In the series treated by operation, variations in procedure seem to be important. One is 
the time of operation. The average pre-operative interval in those series in which it is mentioned 
is about ten days. This suggests that traction is applied on admission and that if, after a few 
days, the patient appears likely to survive, operation is carried out: thereby those who have 
the least chance of survival fall into the ‘‘ conservative ’’ series. Another important factor 
is the standard of technique. The casual mention of ‘ local’ analgesia in some series helps 
to explain a relatively high operative mortality. Much has been written recently about the 
dangers of unsuitable “ resuscitation’ in the elderly; it is desirable to replace fluids lost 
during operation rather than to attempt to produce ‘“ normal”’ levels of plasma protein, 
haemoglobin, etc. Each of the several types of nail-plate has its advocates, but it seems 
that careful analysis of the type of fracture, and the accurate siting of the nail and plate after 
good reduction, are of greater importance than the type of nail-plate used. 

The most difficult problem is the assessment and comparison of recovery of function. 
There are so many influencing factors over which we have no control. It is generally agreed 
that, provided the fractures are reduced and maintained in position either by conservative 
or by operative means, most do well. The functional recovery will, therefore, depend largely 
upon the state of the patient as a whole, and this makes statistical analysis of functional 
recovery of little value unless all details are included. Sound union of a fracture, in perfect 
position, at the cost of great effort to all concerned, is of little value in a patient who is unable 
to walk for other reasons. 

TYPES OF FRACTURE 

The different types of fracture in this region may be divided into three main groups: 
1) the oblique basal fracture, involving one or both trochanters, with little or no displacement 
(Fig. 1); 2) the same but with varying degrees of comminution and displacement (Fig. 2); 
3) fracture with reversed obliquity, involving the lesser trochanter and, less frequently, with 
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separation of the greater trochanter (Fig. 3). These are not hard-and-fast categories. They 
all merge into each other, and it is this complexity of the fracture pattern which makes 
dogmatism about the suitability of different methods difficult. However, there are certain 
tendencies in the different types which provide a useful guide to treatment. The basal fracture, 
with little or no displacement, does well with any method. The fracture may be disregarded 
and the whole emphasis placed on other considerations. 


Fic. 1 Fic. 2 Fic. 3 


Three types of trochanteric fracture. Figure 1—Oblique basal fracture. Figure 2— 
The same with comminution. Figure 3—Fracture with reversed obliquity. 


The second type provides most of the problems. There are two main reasons for this. 
Correction of the varus deformity cannot be maintained unless the bar of bone at the medial 
side of the base of the neck can be restored. The glutei medius and minimus, pulling through 
a relatively intact trochanter on to a small fragment, exert a powerful tilting effect. If both 
deforming factors combine, there is no method that will provide uniformly good results. 
Such are the cases in which the nail-plates break or come apart, and in which the usual 
methods of conservative treatment do not prevent deformity. 

The third type of fracture is, on the whole, less troublesome than the second. The 
variations are from a transverse fracture with little or no comminution, to a very oblique 
fracture with much comminution of the upper fragment. In the former, there is little tendency 
to displacement, and treatment presents no difficulty. In the latter, there is a tendency to 
varus angulation and shortening, and the problem is like that in the second type. 


TREATMENT AND RESULTS 


The duration of conservative treatment should vary with the type of fracture. It is 
safe to discard traction and splintage much earlier in the first type of fracture than in the 
other two, and some of the failures of conservative treatment arise from the practice of 
maintaining traction for only eight weeks in all trochanteric fractures. 

An attempt was made to determine the relative value of the two methods of treatment 
by treating a series in which, irrespective of other considerations, alternate fractures were 
treated by conservative and operative methods (Table II). One patient who came into the 
operative group, and was unfit for operation, was classed as a failure for that method, and 
not included in the conservative series. The mortality rate includes any death within three 
months of the time of injury. 

Conservative treatment consisted of continuous traction on a Thomas splint with 
knee-flexion piece, or Russell traction, according to the type of fracture. Traction was 
continued for eight to twelve weeks, and patients were walking before discharge from hospital. 
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Operative treatment was carried out usually three to four days after admission. All operations 
were done under general anaesthesia; and, in most instances, up to one pint of blood was 
given slowly during the operation. 

Certain tentative conclusions can be drawn from these figures, but the number is 
insufficient to warrant detailed statistical analysis. There is no appreciable difference in the 
mortality rate between the two series (Table II). 


TABLE II 


COMPARATIVE SERIES OF TROCHANTERIC FRACTURES TREATED CONSERVATIVELY AND 
BY OPERATION BETWEEN OCTOBER 1948 AND JUNE 1950 


Conservative treatment Operative treatment 


Number of patients : ‘ 27 27* 


Number of fractures . ‘ 28 27 
Average age (years) 75 77 
Average time in hospital (days) 89 28 


Number Per cent Number per cent 


Resultst 
Fair . . 14-8 
Died 
Untraced 
Cause of deaths 
within 3 months of injury 
Bronchopneumonia . 
Pulmonary embolus 
Cardiac failure 


Cerebral thrombosis 


Average age of patients who died (4 males; 14 females) =78-8 years 


* One patient included in this group was not operated upon because his condition was 
unfit for operation. 


t Results were classified as follows: Good—Walking well without pain; union in 
anatomical position (or nearly so); no significant loss of movement; no significant 
shortening. Fair—-Walking with some difficulty and/or pain; significant loss of position, 
but with sound union; significant shortening and/or loss of movement. Poor—Unable 
to walk or walking very little; gross deformity. 


The one patient who was unfit for operation and subsequently died would in other series 
be included as a failure of conservative treatment. Four of those operated on died after 
they left hospital, but within three months of injury. If these figures were adjusted accordingly, 
they would suggest a mortality rate of 311 per cent for conservative treatment, and 192 per 
cent for operative treatment, and give a false picture of the merits of the two procedures from 
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512 J. C. SCOTT 
this point of view. The mortality rate was considerably less in the hundred cases previously 
mentioned. This can only be explained by relating it to the fact that the average stay in 
hospital was nearly twenty days less, and the average age was seven vears less, in the larger 
series. As regards function, there was no great difference between the two series. The results 
of conservative treatment were, if anything, slightly the better. 

From this series, it seems that the only real merit of operative treatment has been in 
the saving of hospital beds. Even this is to some extent illusory, because the figures include 
only the time spent in the Radcliffe Infirmary, and not the time spent in “ second line ” 
hospitals to which many treated by internal fixation were transferred. As these patients 
require skilled attention until they are able to walk, sending them home sometimes creates 
serious problems for their families. In comparing methods of treatment due attention should 
be paid to days spent in “ second-line "’ hospitals or even in bed at home. 

Probably no one treatment is best for all patients. Operative treatment implies a 
pleasanter convalescence, and, the author believes, a lower non-fatal morbidity, especially 
in the old and frail. 


SUMMARY 


1. Published comparisons of the results of conservative and operative treatment of 
trochanteric fractures have been fallacious because the groups have not been strictly 
comparable and because all deaths during convalescence have not been included. 

2. Ina series of cases studied at Oxford, comparable groups have been secured by allotting 
alternate cases to each group. All deaths within three months of injury have been included, 
whether occurring in hospital or elsewhere. 

3. There was no great difference in mortality or in functional results between the two groups. 
One type of trochanteric fracture gives poor results whatever the method of treatment. 

4. The series is too small for statistical conclusions, but the results suggest that the only 
advantages of operative treatment are greater economy of hospital beds, and increased 
comfort and mobility for the patient. The latter factor is important in frail patients, who 
are believed to be less prone to develop non-fatal complications if treated by operation 
than if treated conservatively. 
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TROCHANTERIC FRACTURES OF THE FEMUR 


A Review of Eighty Cases with a Description of 
the “ Low-nail’’ Method of Internal Fixation 


R. H. V. HAFNER, CHERTSEY, SURREY, ENGLAND 


From St Peter’s Hospital, Botley’s Park, Chertsey 


From recent papers on trochanteric fractures of the femur it appears that internal fixation 
is being advocated increasingly often (Aronsson 1947, Cleveland et al. 1947, Newell 
1947, Hammond and Cady 1948, Lamphier e¢ al. 1948, Evans 1949, Boyd and Griffin 1949). 
Some surgeons, on the other hand, still prefer conservative treatment (Murray and Frew 1949), 
and it is true that trochanteric fractures, unlike fractures of the femoral neck, unite easily 
and that internal fixation is not necessary to obtain bony union. Traction, with some devices 
such as a plaster boot and flanged heel-plate to prevent rotation, will usually permit union 
in good position within about fourteen weeks. 


Fic. 1 Fic. 2 Fic. 3 
Trochanteric fracture, Type 1. Trochanteric fracture, Type 2. Trochanteric fracture, Type 3. 


The present writer considers that operative treatment has definite advantages over 

conservative methods; and it is the purpose of this paper to emphasise, in particular, the 
merits of the “ low-nail’’ method of internal fixation described by Brittain in 1942 and 
advocated by Burns and Young (1944). The operation is simpler in principle and, in our 
experience, easier and quicker to perform than other methods. 
Classification—The conventional classification of trochanteric fractures into pertrochanteric 
and intertrochanteric fractures is not very useful in treatment. A more practical division is 
into the three following types: Type 1—Fractures with minimal displacement and without 
cortical overlap. The lesser trochanter is often avulsed (Fig. 1). Type 2—Fractures with 
displacement and some comminution, and usually with cortical overlap. This is the commonest 
type (Fig. 2). Type 3—Grossly comminuted fractures—too comminuted for internal fixation 
by any method (Fig. 3). 
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THE ADVANTAGES OF OPERATIVE TREATMENT 

In considering the arguments for or against operation many factors have to be taken 
into account. 
Mortality—Many writers have found that mortality figures favour the operative method. 
For instance Cleveland et al. (1947), in whose series the death rate after operation was 12°6 
per cent, reported a mortality from conservative treatment as high as 34 per cent. Comparable 
mortality figures after operation can be obtained only by including all patients, however 
treated, who did not leave hospital alive. In our series of eighty cases the mortality from 
conservative treatment (thirty-four cases) was 15 per cent and that from operative treatment 
(forty-six cases) 20 per cent. Most of the deaths, however, occurred many months after the 
accident and from causes not related to it; for many patients remained in hospital long after 


Fic. 4 
The principle of the ‘‘low-nail’’ method of 
internal fixation. Note how the nail withstands 
the forces tending to redisplace the fracture. 


they were fit for discharge because of domestic difficulties. The mortality attributable 
directly to the operation was very low; if all deaths occurring two months or more after 
_ operation are excluded the mortality rate was only 7 per cent, while that from conservative 
_ treatment was 12 per cent. Our series is admittedly small, and all we can say is that in our 
7 experience considerations of mortality do not significantly favour either operative or 
non-operative treatment. 

Morbidity. /oint stiffness—In our experience hip and knee movement has been better in 
cases treated by internal fixation than after conservative treatment. Restoration of full 
joint mobility is important, especially in the younger patients. 

Mental deterioration—Stress has been laid on the severe senile mental deterioration which is 
said to be more common in the patients treated conservatively. Although we found slight 
mental upset and transitory disorientation common in these cases, severe mental upsets were 
rare, and the type of treatment adopted did not alter its incidence in our cases. Associated 
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diseases—Incontinence of urine or an upper motor neurone lesion causing spasticity makes 
conservative treatment difficult, and such patients are better treated by internal fixation. 
Other factors—There are two other factors which weigh heavily in favour of operation. 
The first of these has not always received the emphasis it deserves. Three months or more 
in bed with limb traction is a great ordeal for old patients. They are much happier with the 
freedom of movement that adequate internal fixation affords. They are able, with assistance, 
to sit in a chair within a few days of the operation, and can begin to walk on crutches as soon 
as they have regained muscular control of the limb—usually within two weeks of the operation. 
None of our patients treated conservatively was able to walk on the limb sooner than fourteen 
weeks after injury; whereas the average time before weight-bearing was allowed in patients 
treated with the “ low-nail ”’ method of internal fixation was eight weeks. 


Fic. 5 Fic. 6 
Case 1—Patient aged fifty-eight years. Figure 5—Before operation. Figure 6—Four weeks after 
operation. 


The second additional factor is that the period in hospital is much less with the operative 
method; in our series the average stay in hospital was eighteen weeks with conservative 
treatment, and nine weeks with operative treatment. We believe that if one has available a 
method of treatment which will give these benefits without increasing the mortality or 
morbidity rates then it should be the method of choice. For these reasons we use internal 
fixation in preference to conservative treatment whenever possible. 


PRINCIPLES AND TECHNIQUE OF OPERATION 
A trifin nail is inserted obliquely upwards and medially along the medullary cavity of 
the upper end of the shaft of the femur, through the neck and into the head (Fig. 4). A nail 
five or six inches long is usually required. Placed in this way it gives firm fixation of 
the fracture, gripping the bone at three points—in the cortex of the shaft, the calcar femorale 
of the neck, and the cortex of the head. The mechanical principles involved are sound (Fig. 4), 
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for the tendency to redisplacement of the fracture is in the direction of coxa vara deformity, 
and the low nail straddles the fracture line as a strut which effectively resists angulation. 
Operative technique—The technique is essentially the same as that for nailing transcervical 
fractures, except that the nail enters the shaft fragment lower than usual and is directed 
more obliquely upwards. After reducing the fracture by traction on an orthopaedic table we 
use a /-shaped notched guide (fixed to the skin surface anteriorly) with radiographic 
control to determine the correct direction of the guide wire and its point of entry. Because 
of the obliquity of the nail it is also necessary to gouge a groove in the cortex of the femoral 
shaft, to receive the head of the nail; otherwise the cortex may split above the point of 
insertion of the nail when it is hammered in. Illustrative radiographs are shown in Figures 
5 and 6. 

Advantages of the “ low-nail ”’ technique—Because of the very firm fixation afforded by 
this method the patient may be allowed to take weight on the limb earlier than after fixation 
with a nail-plate, which has a point of weakness at the junction of the nail with the plate. 
In our series the average time before weight-bearing was eight weeks with the low nail and 
thirteen weeks with the nail-plate. Moreover the low nail is quicker to insert and involves 
less trauma to the patient than does the nail-plate. Its only disadvantage is that in comminuted 
fractures difficulty is sometimes encountered in directing the guide wire across the fracture 
line into the femoral neck. In a few cases the fracture has been considered unsuitable for 
“ low-nail”’ fixation and a nail-plate has been used instead. 


SUMMARY 


1. The advantages of internal fixation of trochanteric fractures of the femur are discussed. 
2. It is suggested that a long oblique trifin nail driven across the fracture affords more rigid 
fixation than a nail-plate and facilitates earlier weight-bearing. 


I wish to thank Mr B. H. Burns and Mr R. H. Young for permission to publish this review of cases treated 
under their care at St Peter’s Hospital, Chertsey. 
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TUBERCULOSIS OF THE SPINE 


An Analysis of the Results of Conservative Treatment and 
of the Factors Influencing the Prognosis 


J. Dopson, LANCASHIRE, ENGLAND 
From the Wrightington Hospital, Appley Bridge, Near Wigan 


Tuberculosis of the spine is the most common and the most dangerous of all forms of 
skeletal tuberculosis, and an increasing dissatisfaction is developing with the results of our 
present methods of treatment. The harmful effects of prolonged recumbency, especially in 
adults, are well known, and there is a growing tendency towards early operative intervention 
and perhaps towards a too optimistic view of the benefits of antibiotics. Nevertheless our 
present methods are based upon long experience and should be reviewed carefully before 
being altered radically. 

Albee first performed his operation for spinal fusion in 1909 and Hibbs his operation in 
1911. Later Hibbs (1918) reported a series of 210 cases of spinal caries treated by surgical 
fusion during the active phase of the disease. There were no postoperative deaths and 
pseudarthrosis developed in only four cases. This satisfactory report and other appealing 
factors produced a wave of enthusiasm for early operation, especially in America, but it soon 
became clear that there were limits to the indications for operation and later series have 
produced less promising figures. King (1933) reported the results of ninety-three spinal fusion 
operations. Sixty-four patients had no complaints, had a solid posterior fusion and showed 
no increase in deformity. The mortality rate was 18 per cent. He made the observation that 
“the stability of the kyphos is mainly dependent upon adequate anterior vertebral body 
contact. Correction obtained by abduction of its jaws causes instability by producing a dead 
space in the diseased area and posterior spinal fusion does not restore sufficient stability to 
maintain correction obtained in this manner.”” McKee (1937) compared a series of one hundred 
cases treated by non-operative means and a series of fifty cases treated by operation. The 
main conclusions were that spinal fixation operations performed during the active stage are 
harmful and that such operations should be reserved for the treatment of quiescent disease. 
“Cases of fibrous union are definite indications for grafting provided that where there 
has been large loss of substance it must be a true end-result and must have been given 
many months and even years to consolidate as much as possible anteriorly before operation 
is carried out.” 

Seddon (1938), analysing his results with ninety-two patients—thirty-two treated by 
spinal fusion and sixty conservatively—came to the conclusion that adult tuberculosis of the 
spine is best treated conservatively, and that provided there is no associated visceral lesion 
the prognosis is good. His mortality rate was 11 per cent, but the presence of a visceral 
lesion rendered the outlook unfavourable, the mortality rate being 61 per cent. Girdlestone 
(1940), analysing the late results in 319 cases, found that of those treated by conservative 
methods only 53 per cent were well and working and 28 per cent died; of those treated 
by spinal fusion at the end of the conservative treatment 65 per cent were well and working 
and 16 per cent died. Bosworth and Levine (1949) reported 417 cases treated at the Sea 
View Hospital, New York. They found that the mortality rate was 55°8 per cent. One 
hundred and seventy-seven of these cases were treated surgically; in this group the 
mortality rate was 37°3 per cent. In the group not operated upon 69°6 per cent died. 

The analysis which follows is an attempt to assess the present condition of a large series 
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of cases treated almost entirely by conservative measures, to compare the results with those 
obtained by others by spinal fusion, and to try to determine the factors that influence the 
prognosis. 


CLINICAL MATERIAL 


From 1932 to 1948, 914 patients suffering from tuberculosis of the spine were admitted 
to Wrightington Hospital. This figure represents more than 50 per cent of the cases of bone 
and joint tuberculosis admitted during this period, and shows the marked predominance 
of Pott’s disease over other forms of skeletal tuberculosis. Of these, 550 were male and 
364 were female. At the time of admission to hospital the youngest patient was one year 
old and the oldest seventy-two. Figure 1 gives the percentage of cases in each decade, and it 
will be seen that the highest incidence is in the group 21-30, a fact that has been noted by 
other observers (Girdlestone 1940, Cleveland 1940). 


30 50% 


10 20 30 40 SO 60 
YEARS 


Fic. 1 
Incidence of disease by age. 


Fic. 2 
Incidence of disease by site. 


If the dangers of tuberculosis of the spine are to be avoided and satisfactory results 
achieved by treatment early diagnosis is essential. Backache is a common complaint, especially 
in adults, and spinal tuberculosis is rare; but it is to be deplored that in this series of cases, 
though facilities for full investigation were readily available, symptoms had been present in 
adults for an average period of thirty months before a diagnosis was made, and for fourteen 
months in children. Trauma appears to be a significant factor in the cause of the disease; 
a reliable history of injury was obtained in 131 cases. 

Bacteriological proof of the diagnosis was obtained whenever possible. Two hundred and 

ninety-seven cultures were made, and of these 195 were positive and 102 negative. Of the 
positive cultures, 180 (92°3 per cent) were human in type and only fifteen (7-7 per cent) 
bovine. In 18*5 per cent of the cases there was a history of contact with active pulmonary 
tuberculosis. 
Level of the lesion—The relative frequency with which the various segments of the spine 
are involved is shown in Figure 2. The cervical spine was involved in thirty-two cases 
(3°5 per cent), the thoracic in 394 (43°1 per cent), the lumbar in 301 (32-9 per cent), the 
thoraco-lumbar in 153 (16°7 per cent) and the lumbo-sacral articulation in thirty-four (3°8 
per cent). These figures are similar to those published by other observers, and show that 
the disease tends to occur in the region of greatest mobility and that the thoracic and 
thoraco-lumbar disease is by far the most usual. 

From an analysis of the site of the lesion in relation to age (Table I) it will be seen that 
disease of the cervical spine is most usual in children under ten. Thoracic disease is fairly 
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TUBERCULOSIS OF THE SPINE 


TABLE I 


SITE OF LESION IN RELATION TO AGE 


Site of lesion 


Age group 


Cervical Thoracic Lumbar T-L 


0-10 ¢ (15-79%) (15-3%) (11-2% 
11-20 1% 3 (185%) 

21-30 99, (22:1%) 

31—40 6° 80 (20-3% 

41-50 6 47 (11-9%) 

51-60 6% 27 ( 6-9%) . 

60+ ( 3-1%) 18 ( 46%) 7 ( 2-3%) 


Total 2 (100%) 394 (100%) 301 (100 %) (100%) 34 (100 %) 


evenly distributed between the ages, but the thoraco-lumbar and lumbar segments of the spine 
are by far the most frequent sites of infection in the young adult. This is probably because 
it is during this period of life—twenty to thirty—that these mobile segments of the spine 
are subjected to their greatest stresses and strains. 

Site of primary focus—An attempt has been made to ascertain the site of the primary 
bone focus from a careful study of radiographs. In children the characteristic early radiographic 


Fic. 3 Fic. 4 Fic. 5 
Figure 3—Early lesion in boy aged five years. Irregularity of anterior corners of L.2-3 vertebral bodies 
and narrowing of intervertebral space. Figure 4—Early lesion in man aged twenty-two years. The only 
changes are narrowing of the intervertebral space and slight irregularity of the vertebral borders. Figure 5— 
Central focus in child aged five years. Tuberculosis was confirmed bacteriologically. 


changes are irregularity of the anterior edges or corners of one or more vertebral bodies 
followed by wedging, and disappearance of the intervertebral disc (Fig. 3). In the adult, 
especially in disease of the lumbar spine, the earliest radiographic changes are frequently 
confined to narrowing of the intervertebral disc and slight irregularity of the adjacent vertebral 
borders (Fig. 4). In the present series these early—so-called ‘‘ epiphysial ’’—changes were 
present in 302 cases (33-0 per cent). This point should be emphasised because there is a 
tendency among some surgeons to assume that almost the only cause of backache in a 
young adult is a prolapse of an intervertebral disc. 
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The central focus, in which the disease originates in the spongy tissue of a vertebral 
body, is relatively uncommon even in children and was present in only 106 cases (11°6 per 
cent) (Fig. 5). Disease originating beneath the anterior common ligament was found in only 
nineteen cases (21 per cent) and the neural arch or its appendages was the site of the primary 
infection in only four cases (0°5 per cent). In 483 cases (52-8 per cent), however, widespread 
destruction had occurred when the patient was first seen, and it was impossible to determine 
with any degree of accuracy the site of the primary bone focus. The incidence of onset at 
various sites is illustrated in Figure 6. 


Fic. 6 
Site of primary focus. 


No attempt has been made in this analysis to determine the number of vertebrae involved 
in the individual cases, but in forty-five (4*9 per cent) double lesions were present on admission 
to hospital. 

Local spread of disease in children—For some time I have been concerned at the frequency 
with which the disease in children starts with the partial destruction of one or two vertebral 
bodies but in spite of prolonged and efficient immobilisation spreads rapidly until large 
segments of the spine are involved. As others have emphasised (Hibbs and Risser 1928), 
some of these cases are due to small osseous foci, invisible in the early radiographs, in the 
bodies of several vertebrae above and below the more obviously involved and extensively 
destroyed areas (Figs. 7 and 8). In the present series this progressive destruction was seen 
in 35 per cent of children under the age of ten, and resulted in gross deformity later in life 
(Fig. 9). In some cases this increasing deformity is undoubtedly due to the gradual collapse 
of the affected vertebrae under the influence of weight-bearing, and may possibly be 
minimised or prevented by early spinal fusion; but in others it is possible that the progressive 
deformity is due to the continued growth of the posterior and unaffected parts of the less 
extensively involved vertebral bodies, and it would be valuable to know what effect, if 
any, posterior spinal fusion has upon the growth factor. 


COMPLICATIONS 


As in all forms of bone and joint tuberculosis, the presence of complications has a marked 
adverse influence upon the prognosis. Three are of outstanding importance: other foci of 
active tuberculosis in the body, abscesses and secondarily infected sinuses, and paraplegia. 
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TUBERCULOSIS OF THE SPINE 


Fic. 7 Fic. 8 
Figure 7—Boy aged two years. Localised focus involving tenth and eleventh 
thoracic vertebral bodies. Figure 8—Four years later. The disease has spread to 
several bodies above and below the primary focus despite efficient immobilisation. 


Fic. 9 


Same patient as above, fourteen years later. 
Gross thoracic deformity. 
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LUNG 
DISEASE 


Fic. 10 
Incidence of multiple lesions. 


1) Multiple foct of tuberculosis—In the present 
series 443 patients (48°5 per cent) had other 
active tuberculous foci in the body. Of these, 
175 had active pulmonary disease, seventy- 
one had other skeletal lesions, thirty-two had 
active renal tuberculosis and 165 had wide- 
spread generalised disease. These multiple 
lesions are most frequent in the older patients; 
and 53 per cent of all patients above the age 
of twenty had other active foci (Fig. 10). 

2) Abscesses and secondarily infected sinuses— 
In other forms of bone and joint tuberculosis 
the presence of an uncontaminated abscess 
need not be a source of anxiety if the 
patient is under adequate treatment; but 
in lesions of the vertebral column large 
abscesses like those found in the psoas 
sheath are seldom absorbed spontaneously 


and may give rise to trouble long after the apparent healing of the bone focus from 
which they originated. It is therefore my practice to aspirate all abscesses that are 
detectable on clinical examination. Equally important is the tense, elongated perispinal 
abscess seen so frequently in disease of the thoracic spine, especially in children, for it 
cannot be doubted that these abscesses are responsible for the spread of disease by 
direct extension to several vertebrae above and below the primary focus (Fig. 11). 
Many patients are, however, admitted with abscesses that have already broken down 
and sinuses heavily contaminated with secondary organisms; as demonstrated below, 


these have a serious influence upon the 
prognosis. Such sinuses were present in 
508 of the cases in this series (55°6 per 
cent). The age of the patient appears to 
have little influence upon their occurrence, 
though there is a tendency for them to be 
more frequent in older patients; nor does 
the site of the lesion appear to be of any 
importance. They were present in cervical 
disease in eighteen cases (56°3 per cent), in 
thoracic disease in 195 cases (49°5 per cent), 
in lumbar disease in 188 cases (62°5 per 
cent), in the thoraco-lumbar area in eighty- 
seven cases (56°9 per cent) and in the 
lumbo-sacral area in twenty cases (58*8 per 
cent). 

3) Paraplegia—Paraplegia is the most 
serious complication of tuberculosis of the 
spine. In this paper no attempt has been 
made to analyse the condition in detail, 
as I believe that it is of sufficient importance 
to warrant separate consideration. Various 
authorities have put its incidence between 
10 and 13 per cent (Jones and Lovett 1929, 
Girdlestone 1940). It is much more common 


Fic. 11 


Boy aged four years. Erosion of anterior surfaces of 
several thoracic vertebral bodies from pressure of an 
elongated perispinal abscess. 
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Fic. 12 Fic. 13 
Incidence of paraplegia by site of spinal focus. Incidence of paraplegia by age. 


in the thoracic spine than elsewhere, and in one published series the lesion was located there 
in 157 out of 188 cases (Butler 1935). In the present series it occurred in 165 cases (181 
per cent). Figure 12 shows the frequency of paraplegia in relation to the site of the lesion. 
In the cervical segment it was present in 188 per cent of cases, in the thoracic in 31*2 per 
cent, in the thoraco-lumbar in 15°7 per cent and in the lumbar in 3°3 per cent. The incidence 
in relation to age is shown in Figure 13. 

Treatment—Complete immobilisation of the patient on a Jones spinal frame or in a plaster 
shell long enough to bring about the apparent arrest of the disease has been the standard 
method of treatment. The average length of this conservative treatment has been thirty- 
nine months. Eight hundred and sixty cases were treated by prolonged immobilisation 
alone, and in only fifty-four was this followed by spinal fusion. 


RESULTS AT TIME OF DISCHARGE FROM HOSPITAL 


In this series of 914 patients, 569 patients (62°2 per cent) had no active disease when 
discharged, 124 (13°6 per cent) were improved, fifty (5:5 per cent) showed no improvement 
and 171 died while under treat- | 
ment—a mortality rate of 18-7 RO 
per cent. 

Table II and Figure i4 give 80 7 quiescent 
the results at the time of discharge IMPROVED 
in relation to age. The results are 2B NOT IMPROVED 
good under ten years, not so good as 
it was believed over twenty and— 
as well known—bad over fifty vears. 

Table III and Figure 15 set 
out the condition on discharge in 
relation to the site of the lesion. 
The figures for cervical and lumbo- 
sacral disease are too small for 
accurate comparison, but tend to E 
confirm my impression that cervical oo 
caries is the most lethal and en 
lumbo-sacral the most benign. Condition on discharge by age. 
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The patients’ condition on discharge in relation to the type of treatment is shown in 
Table IV and Figure 16. The figures for those who had spinal fusion performed as a terminal 
event in their treatment are small, however, and it would be unwise to draw definite 
conclusions from them because they probably give a too optimistic impression. 


Condition on discharge by site. 


DIED DIED 


Fic. 1 Fic. 17 


Results of fusion and non-fusion compared. Condition on discharge in relation to other foci. 


Influence of complications upon prognosis—It cannot be emphasised too strongly that 
tuberculosis of the skeletal system is a systemic disease. In every case a thorough search should 
be made for other active foci, and treatment should be directed not only to the obvious 
lesion in the bone but also to these important, and often hidden, secondary lesions. In this 
way only can their adverse influence upon the prognosis be mitigated. The effect of these 
multiple lesions is shown in Table V and Figure 17. In those with other lesions, 246 (55°5 per 


cent) were discharged as quiescent and 113 (25:5 per cent) died, and in the uncomplicated 
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group 323 (68°6 per cent) were quiescent and fifty-eight (12°3 per cent) died. The mortality 
rate is therefore more than twice as great in those with other demonstrable foci of tuberculosis. 

The adverse influence of abscesses and chronic secondarily infected sinuses upon the 
results is also profound, but there is accumulating evidence that with the use of antibiotics 


TABLE II 
CONDITION ON DISCHARGE BY AGE 


Quiescent 


Improved 


Noimprovement 


Died 


114 (82-6%) 
112 (68-3%) 
143 (57-7%) 
114 (65-9%) 
44 (44:0%) 
27 (45-8%) 
15 (46-:9%) 


6 ( 
21 (12-8%) 
40 (16-1%) 
25 (145%) 
15 (15-0%) 
9 (15-3%) 
8 (25-0%) 


15 (10-9%) 
19 (11-6%) 
51 (20-6%) 
26 (15-0%) 
30 (30-0%) 
21 (356%) 
9 (281%) 


TABLE III 


CONDITION ON DISCHARGE BY SITE 


Site of lesion Quiescent 


Improved Noimprovement 


Cervical 
Thoracic 
Lumbar 
Thoraco-lumbar 
Lumbo-sacral . 


16 (50-0%) 
237 (60-1%) 
197 (65-5%) 
98 (64-1%) 
21 (61- 7%) 


1 ( 
57 (14:5%) 
38 (126%) 
22 (14-4%) 
6 (17:7%) 


6 (18-8%) 
16 ( 4-1%) 
16 ( 
10 ( 
2 ( 


Died 


9 (28-1%) 
84 (21-3%) 
50 (16-6%) 
23 (15-0%) 
5 (14:7%) 


TABLE IV 


RESULTS OF FUSION AND NON-FUSION COMPARED 


Condition on 
discharge 


Conservative plus 
spinal fusion 


Conservative 


Quiescent 
Improved . 

No improvement 
Died 


1% 


5 ( 9. 3%) 


529 
116 

49 
166 


(61-5%) 
(13-5%) 
( 5:7%) 
(19-39%) 


TABLE V 


CONDITION ON DISCHARGE IN RELATION TO OTHER Foct 


Condition on 
discharge 


With other 


tuberculous foci | 


Quiescent 
Improved . 

No improvement 
Died 


246 (55-5%) 

(12-9%) 
27 ( 
113 (25-5%) 


| With no other 
foci 


323 (68-6%) 
67 (14-2%) 
23 ( 

8 (12:3) 


the seriousness of this complication will be lessened considerably. 
those with abscesses and sinuses 313 (61°6 per cent) were discharged as quiescent and ninety- 


seven (19°1 per cent) died. 


Paraplegia is by far the most serious complication, for not only does it endanger life 
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but there is serious risk of permanent damage to the spinal cord. Unfortunately, teaching 
and practice even recently have shown an undue preference for the continuance of conservative 
treatment to extreme lengths, but there is a growing realisation that the results of this excessive 
conservatism are far from satisfactory. This is well shown in the present series. From a total 
of 165 patients with paraplegia only eighty (48°5 per cent) made a complete recovery. Thirty- 
three (20 per cent) were improved, eleven (6°7 per cent) remained completely paralysed and 
forty-one (24°8 per cent) died while under treatment. These results are set out in Table VI 
and Figure 18 for greater emphasis. 

Causes of death—Table VII gives an analysis of the cause of death in 171 patients who 
succumbed to the disease while under treatment. Toxaemia and amyloid disease accounted 


TABLE VI 


CONDITION ON DISCHARGE OF 165 PATIENTS 
WITH PARAPLEGIA 


Condition on discharge Paraplegia 


IMPROVED 


Recovered 80 (48-5%) 
Improved . 33 (20-0%) 
No improvement . 11 ( Fic. 18 


j “RO 


patients with paraplegia. 


TABLE VII 


ANALYSIS OF THE CAUSE OF DEATH (171 CasEs) 


Cause of death Number of cases | Percentage 


Toxaemia 

Generalised tuberculosis 

Amyloid disease 

Meningitis 

Pyelitis 

Pulmonary tuberculosis 

Pathological dislocation 
of the spine 

Renal tuberculosis 

Cardiac failure 


for a large number, which is not surprising from the frequency with which abscesses and 
sinuses are encountered. Meningitis is a surprisingly infrequent cause of death, much less 
frequent than in tuberculosis of the hip joint. 

Method of healing—An attempt has been made from a study of the radiographs to 
determine the frequency with which tuberculosis of the spine heals by spontaneous bony 
fusion of the affected vertebral bodies. It has been widely assumed that this was fairly 
frequent in the lumbar spine but rare in other regions. In the present series spontaneous 
bony fusion occurred in 184 cases (Figs. 19 to 22) and apparently sound fibrous fusion in 
489 cases (Fig. 23). 

Table VIII and Figure 24 show the condition of the spine on the patient’s discharge, in 
relaiion to the site of the lesion. It will be seen that there is no marked difference between 
the thoracic and lumbar areas and that bony fusion is relatively uncommon. 

Reiapses and readmissions—Of the 569 patients who were discharged as quiescent, 137 
(22°3 per cent) were later readmitted to hospital for further treatment. The reasons for this 
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further treatment were as follows: new focus—7 (5*2 per cent); reactivation or chronic 
grumbling disease—64 (46°7 per cent); late-onset paraplegia—l0 (7:3 per cent); persistent 
sinuses, spine healed—15 (10-9 per cent); extraspinal focus—41 (29-9 per cent). 


Fic. 19 Fic. 20 
Spontaneous bony fusion in Spontaneous bony fusion in thoracic 
thoracic spine of a child. Con- spine of adult. Wedge-shaped area 

dition six years after onset. represents two verbral bodies. 


Fic. 21 Fic. 22 Fic. 23 


Figure 21—Spontaneous bony fusion in lumbar spine after tuberculous disease in childhood. Figure 22— 
Spontaneous bony fusion in thoraco-lumbar spine of adult, three years after beginning treatment. Figure 23— 
Tuberculous lesion healed by fibrous union in boy aged eighteen years; condition five years after discharge. 


On analysis of the necessity for further treatment in relation to the condition of the 
spine on the patient’s discharge, it was found that of the 184 patients who had healed by 
spontaneous bony fusion twenty-seven (14°6 per cent) required further hospital treatment— 
five with reactivation of the disease, seven with persistent sinuses, two with paraplegia, 
three with a new focus in the spine and ten who had developed extraspinal foci. Of the 489 
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patients with healing by fibrous fusion of the affected vertebrae 110 (22*5 per cent) required 
further treatment—forty-seven because of reactivation, twelve with persistent sinuses, fifteen 
with increasing deformity, eight with paraplegia, five with new foci in the spine and twenty- 
three with extraspinal foci. 

TABLE VIII 


CONDITION OF THE SPINE IN RELATION TO THE SITE 
OF THE LESIONS 


Number 
Site of lesion of Bony fusion Fibrous fusion 
cases 
Cervical . 15 5 (33-3%) 10 (66-7°%) 
Thoracic . 279 73 (26:2%) 206 (73-8%) 
Lumbar . 231 76 (32-9%) 155 (67-1%) 
Thoraco-lumbar 120 22 (18-3%) 98 (81-7%) 
Lumbo-sacral . 28 8 (28-6%) 20 (71-4%) 
oO 


FUSION 
~FIBROUS FUSION 


Condition of the spine in relation to the site 
of the lesions. 


There can be no doubt that slightly better results are obtained when our treatment has 
resulted in sound bony fusion of the affected vertebrae; but spontaneous bony fusion is 
unfortunately anything but universal, and surgical fusion is by no means as certain to produce 
this desirable result as in arthrodesis of joints such as the hip. Even successful spinal fusion 

‘after prolonged conservative treatment does not always prevent the spread of disease or 
limit deformity, a point which is well illustrated by the following cases. 


Case.1—A woman aged thirty-eight with tuberculosis of the thoracic spine. She was treated in 
another hospital by immobilisation in a plaster bed for two years and this was followed by a spinal 
fusion. At the time of the operation the disease appeared to be quiescent and the destruction was 
confined to the sixth and seventh thoracic vertebrae. She was discharged from hospital with a 
posterior spinal support, which she continued to wear for five years. She was admitted to 
Wrightington for the first time in 1934, complaining of persistent backache. Examination revealed 
chronic grumbling activity of the disease, which had spread to several other vertebrae, though 
there appeared to be solid incorporation of the graft. At the present time, twenty-five years after 
the spinal fusion, there is still smouldering activity; most of the lower thoracic and upper lumbar 
spine is involved. 
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Case 2—An adult female with tuberculosis of the eighth and ninth thoracic vertebrae. She was 
treated by immobilisation in a plaster bed for eighteen months, followed by spinal fusion, the graft 
extending from one normal vertebra above to one normal vertebra below the lesion. Four years 
later she was admitted to Wrightington complaining of backache and a swelling over the left 
scapular area. On examination she was found to have a large abscess under the left trapezius 
muscle, from which 130 cubic centimetres of thick pus was obtained by aspiration. Radiographic 
examination showed extensive disease of the thoracic spine with destruction of the fifth to twelfth 
vertebral bodies. She was again immobilised, but died of tuberculous meningitis five months later. 


Fic. 26 
Case 2. Figure 25—Specimen showing evidence of spread of 
disease despite successful grafting. Graft was well incorporated. 
Figure 26—Radiograph of specimen. 


Post-mortem examination revealed solid incorporation of the graft, but in spite of this the disease 
had spread well beyond its upper and lower limits (Figs. 25 and 26). 


Of the fifty-four cases in which conservative treatment was succeeded by spinal 
fusion, eighteen (33°3 per cent) were later readmitted for further treatment. Of these, three 
had reactivation of the old focus, eight had chronic grumbling disease, three developed 
paraplegia and four developed extraspinal foci. 


LATE RESULTS 


Late results were considered only after an interval of three years from the date of 
discharge from hospital. Six hundred and seventy-two patients fulfilled this condition and 
the group was made up thus: 

Spine healed, other foci active . 13 
Died. ‘ : ‘ 155 

The working capacity of 390 who survived is shown in Table 1X and Figure 27. Details 
were unobtainable in the remaining twenty-four. Three hundred and thirty-five (86 per cent) 
were in full employment or at school full time, free from symptoms and leading a normal 
life (though they had not necessarily returned to their former employment). Twenty-three 
(58 per cent) were able to undertake light work or part-time employment and thirty-two 
were unfit for any form of work. 

An attempt has been made to ascertain the number of deaths in each year after discharge 
in those who were discharged as quiescent and without any other known focus of tuberculosis. 
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It appears that the critical period is the first three years after discharge, for it is then 
that reactivation is most liable to occur or other foci to develop. It is therefore during the 
first five years after discharge that our follow-up should be most thorough and a careful check 
made for the insidious development of other foci. The causes of death in the 106 patients 
were: tuberculous meningitis, thirteen; pulmonary tuberculosis, sixteen; reactivation of 
disease and amyloid disease, thirteen; renal tuberculosis, fifteen; causes other than 
tuberculosis, fourteen; and causes unknown, thirty-five. 


TABLE IX ; 
WoRrKING CAPACITY IN 390 RECOVERED” PATIENTS 


Working capacity Number of cases Percentage 


Full. 
Partial . 23 5-8 
Nil . 


Fic. 27 
Working capacity. 


CONCLUSIONS 


A series of 914 cases of spinal tuberculosis demonstrates the following important points. 
1) With a conservative régime without operative treatment, we may expect a death rate 
of approximately 18 per cent, an incidence of complete cure of 70 per cent, and 12 per cent 
of indifferent results. 
2) Paraplegia may be expected in 18-1 per cent of all cases and in 31-2 per cent of patients 
with thoracic caries, and will cause a death rate of 24°8 per cent. 
3) Thoracic disease in children, despite efficient conservative treatment, is of a malign type, 
likely to lead to widespread destruction and severe deformity. 
4) The best results are achieved when our treatment results in bony fusion of the affected 
vertebral bodies; but spontaneous bony fusion is rare, and there is no proof that posterior 
spinal fusion as at present practised is as likely to produce this desirable result as is 
extra-articular arthrodesis in the hip. It appears from the literature that the results of such 
operations, even after prolonged immobilisation, are in no way superior to those produced 
solely by conservative methods. 
5) Complications are frequent and make the outlook much worse. This is particularly so in 
the case of paraplegia. Fresh light should be thrown on the treatment of this distressing 
condition, as there is no justification for the continuation of prolonged conservative 
immobilisation, which even now is widely regarded as correct. Early surgical intervention 
is strongly urged when there is evidence of increasing damage to the spinal cord. 


SUMMARY 


1. Nine hundred and fourteen cases of tuberculosis of the spine are analysed and the late 
results ascertained three or more years after discharge from hospital. 

2. The relative frequency with which the various segments of the spine are involved has 
been found. Cervical disease was present in 3°5 per cent of cases, thoracic in 43°1 per cent, 
lumbar in 32-9 per cent, thoraco-lumbar in 16-7 per cent and lumbo-sacral in 3°8 per cent. 

3. The mortality rate was 18-7 per cent. In patients with multiple lesions 25:5 per cent died, 
compared with 12°3 per cent in the group without complications. When chronic secondarily 
infected abscesses and sinuses were present the mortality rate was 19°1 per cent, and of 
patients with paraplegia 24°8 per cent died. 
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4. In the late results the working capacity of 390 patients was ascertained. It was full in 
86 per cent, partial in 5°8 per cent and nil in 8*2 per cent. 

5. An attempt has been made to determine the site of the primary bone focus from the 
radiograph. Early “ epiphysial’’ changes were present in 33 per cent; the central focus 
beginning in the spongy tissue of a vertebral body was present in 11-6 per cent ; subperiosteal 
lesions were present in 2°1 per cent; and infection of the neural arch was present in only 
0°5 per cent. In 52°8 per cent, however, widespread destruction had taken place when the 
patient first came under observation. 

6. The ill effect of complications upon the prognosis is stressed—especially in the cases 
of multiple foci of active tuberculosis, secondarily infected abscesses and sinuses, and 
paraplegia. Paraplegia occurred in 31*2 per cent of the cases of thoracic disease. 

7. An attempt has been made to determine the frequency with which tuberculosis of the 
spine heals by spontaneous bony fusion of the affected vertebral bodies. It was found in 
27°3 per cent of the cases in the present series. 

8. Reasons for further treatment after the initial discharge of the patient are examined. 


I wish to express my thanks to Sir Harry Platt, Mr John Charnley and Mr D. LI. Griffiths for criticism and 
advice in the preparation of this paper; and Dr R. Ollerenshaw of the Department of Clinical Photography, 
Manchester Royal Infirmary, and Miss Falcon of the Radiographic Department, Wrightington Hospital, 
for their help in the preparation of the diagrams and radiographs. 
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OSTEOARTHRITIS OF THE PISIFORM-TRIQUETRAL JOINT 
Report of Three Cases 


S. AUBREY JENKINS, EASTBOURNE, ENGLAND 
Formerly of the Department of Surgery, Postgraduate Medical School, London 


Localised monarticular arthritis of the pisiform-triquetral joint is an unusual condition 
and a study of the literature has failed to reveal an example. Immermann (1948) reported a 
painful recurrent dislocation of the joint and reviewed the literature, but he made no mention 
of a true arthritis in any of the patients. 


CASE REPORTS 
Case 1—A woman aged sixty-three years was first seen at Hammersmith Hospital in May 
1950. Six months previously she had fallen forwards with both hands outstretched to save 
herself. The right hand was not injured but there was immediate slight pain in the left wrist. 
The hand was pronated and the wrist dorsiflexed as she fell. She did not visit her doctor 
until six months later when she complained of persistent and increasing pain and stiffness. 
The pain was accurately localised to the front and inner side of the wrist and was aggravated 
by wrist movements, particularly ulnar deviation. On examination, there was no visible 
swelling or deformity and there was a full range of movement of the joints of the wrist and 
hand in spite of the pain. Considerable pain was felt in the region of the pisiform bone when 
it was pressed, and a coarse and very painful crepitus was elicited in the pisiform-triquetral 


Fic. 1 Fic. 3 
Case 1. Figure 1—Tangential radiograph showing the pisiform-triquetral joint. Marked 
diminution of joint space, with subchondral sclerosis and osteophytic lipping of the joint margin. 
Figure 2—Articular aspect of the excised pisiform bone. Figure 3—A normal joint shown for 
comparison. 


joint when the pisiform was moved from side to side. There was no abnormal mobility in 
this joint. 

Radiographic examination—Routine postero-anterior, oblique and lateral radiographs failed to 
show any abnormality other than early osteoarthritis of the first metacarpo-trapezial joint, 
which was symptomless. But a radiograph in the plane of the pisiform-triquetral joint showed 
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well marked osteoarthritis of this joint with diminution of joint space, sclerosis of the opposing 
surfaces and the formation of osteophytes at the articular margin of the pisiform (Fig. 1). 
Treatment—Physiotherapy was prescribed but it had no effect on the pain, and in view of the 
clinical and radiological findings it was decided that excision of the pisiform bone would be the 
most effective treatment. At operation the pisiform bone was exposed through a short 
longitudinal incision and dissected out without interrupting the continuity of the tendon of 
the flexor carpi ulnaris. The articular surfaces of the pisiform and triquetral bones were 
grossly eburnated and there was osteophyte formation around the articular rim of the pisiform 
(Fig. 2). After operation the wrist was immobilised in plaster for ten days. Two weeks later 
there was a full range of painless movement at the wrist, hand and fingers. The patient 
returned to her normal household work and has suffered no further disability. 


Case 2 (Reported by permission of Sir Reginald Watson-Jones)—A woman aged fifty-five 
years was seen in September 1950, when she complained of pain in the left hand with a 
sensation ‘‘ as if there is a block of blood in the palm,” referred from the ulnar to the radial 
side of the palm. On examination there were local swelling and marked tenderness in the 


Fic. 4 Fic. 5 
Case 2. Figure 4—Radiograph showing narrowing of the joint 
space and osteophytic lipping. Figure 5—Articular aspect of 
excised pisiform bone. 


region of the pisiform bone, impairment of touch and pain sensibility in the distribution of the 
ulnar nerve, and slight wasting and weakness of the hypothenar muscles and interossei. Wrist 
movements were full, but a coarse grating was felt when the pisiform bone was moved on the 
triquetral. Radiographs showed well marked osteoarthritis of the pisiform-triquetral joint, 
and less severe changes in the carpo-metacarpal joint of the thumb (Fig. 4). 
Treatment—Rest for five weeks in plaster gave temporary relief but the symptoms returned 
after removal of the plaster. Operation was therefore undertaken. The pisiform bone was 
excised; its articular surface was found eroded (Fig. 5) and there was similar erosion of the 
articular surface of the triquetral. The ulnar nerve showed no macroscopic evidence of 
abnormality. 

Progress—When the patient was seen eight months after operation she had no pain or 
tenderness, and all movements were normal. There was still slight wasting of the hypothenar 
and interosseous muscles, but the patient regarded the cure as complete. 


Comment—It is uncertain whether the clinical evidence of ulnar nerve impairment resulted 
from direct ulnar nerve irritation or from a vascular disturbance of the nerve. 


Case 3 (Reported by permission of Mr Roland Barnes)—A woman aged fifty years was seen 
in February 1949, when she complained of increasing pain and weakness in the left wrist of 
six months’ duration. On examination there was swelling over the ulnar side of the wrist, 
and coarse crepitation could be felt over the pisiform bone when the patient moved the wrist 
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into ulnar deviation. Radiographs showed osteoarthritic 
changes in the wrist, but the pisiform-triquetral joint. 
was not well visualised. 

Treatment—Immobilisation in plaster for three weeks 
failed to alleviate the symptoms, and it was decided to 
excise the pisiform bone. At operation the tendon of 
flexor carpi ulnaris was split longitudinally and the 
pisiform was dissected out. The bone showed marked 
osteoarthritic changes. 

Progress—Within a few weeks of the operation the 
symptoms were completely relieved and there was a 
full range of painless movement in the wrist. 


DISCUSSION 


In the first case the arthritis appears to have 
developed through a fall on the wrist which injured 
Fic. 6 the pisiform bone and the underlying joint. The 
Position of the wrist for radiography | pathological changes are like those of osteoarthritis 
of the pisiform-triquetral joint. The jn other joints—destruction of articular cartilage, 
ulnar side of the forearm lies in contact 
with the film. The wrist is dorsiflexed  eburnation of the underlying bone, and osteophyte 
and abducted, and the hand issupin- —_ formation at the articular margins. In all three cases 
ated as far as possible without losing . é 
contact with the film. The dorsal Pain was the outstanding symptom. It was aggravated 
surface of the forearm liesatanangle by contraction of the flexor carpi ulnaris, especially 
of approximately 60 degrees with the 
film. with the wrist in ulnar deviation, and a_ painful 
crepitus was easily demonstrated by grasping the 
pisiform between finger and thumb and moving it from side to side. To confirm the 
diagnosis a special radiographic projection is advisable. The wrist is slightly abducted and 
the forearm rests on its ulnar side with the dorsal surface at an angle of 60 degrees to the 
plane of the film (Holly 1945). The position is improved by dorsiflexion of the wrist, as 
this steadies the hand and ensures that the pisiform is not overshadowed by the 
neighbouring bones (Fig. 6). 

Removal of the pisiform bone does not seem to interfere with the normal function of the 
hand. Therefore, if conservative treatment of the painful joint is unsuccessful it is reasonable 
to remove the pisiform rather than to attempt arthroplasty or arthrodesis of such a small 
and unimportant joint. 


I am indebted to Sir Reginald Watson-Jones and Mr R. Barnes for permission to include their cases in 
this report. 
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A DANGEROUS TYPE OF FRACTURE OF THE FOOT 


WILLIAM GISSANE, BIRMINGHAM, ENGLAND 


From the Birmingham Accident Hospital 


The Lisfranc fracture-dislocation of the foot will always be associated with some degree 
of arterial damage; the gross tearing of soft tissues between the first and second metatarsals, 
shown by the characteristic wide separation between these bones (Fig. 1), must mean damage 
or division of the terminal part of the dorsalis pedis artery as it joins the plantar arterial arch. 
When the arterial damage is confined to this site the life of the foot is not in jeopardy. There 


Fic. 1 
Displaced Lisfranc fracture with the arterial 
supply of the foot superimposed. . The division 
of the dorsalis pedis artery (not shown) at its 
junction with the plantar arterial arch is present 
in all degrees of this fracture and is not in itself 
a dangerous injury. When to this injury is added 
excessive torsion of the main lateral plantar 
artery or of the posterior tibial artery behind the 
medial malleolus, the blood supply of the foot 
becomes precarious. 


are, however, further degrees of displacement of this fracture in which associated arterial 
injury may be great, and in addition to the division of the dorsalis pedis artery, the posterior 
tibial at the ankle or the main lateral vessel, or both, may be injured. 

During the last ten years we have treated three Lisfranc fractures, with very gross 
displacement, by recognised conservative methods for the treatment of grossly swollen 
limbs—that is, elevation, bed rest, cold packs and back splints—and each has ended in a 
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below-knee amputation. The last foot so treated was subjected to detailed dissection and, 
in consequence of this, we have reviewed our. methods and base a new approach on what we 
believe to be the anatomy of this injury. 


ANATOMY OF THE INJURY 

It is submitted that the complicated closed wound known as the Lisfranc fracture is 
caused by excessive lateral rotation violence to the forefoot and not by direct crushing force, 
for the following reasons: 1) These fractures even in their most extreme forms of displacement 
are seldom open and, when they are, the skin wound has been caused by a force from within 
and not by a direct crushing violence. 2) At the examination of the dissected foot it 
was found that lateral rotation or pronation of the forefoot increased the bone and soft 
tissue displacements and obviously placed a heavy torsion strain on the lateral plantar vessel; 
and that medial rotation or supination of the forefoot corrected the bone and soft tissue 
displacement and released torsion on the main vessels, 

Evidence that damage to the vessels can extend at least as high as the posterior tibial 
artery at the ankle was demonstrated in a patient submitted to decompression of his foot on 
the fourth day after injury. At the operation the posterior tibial artery was exposed behind 
the medial malleolus and found to be in spasm, which was unrelieved by the evacuation of 
a large haematoma from the dorsum and sole of the foot and by local treatment of the vessel. 
In this patient the dorsalis pedis artery had also been divided at the first metatarsal space 
and the combination of these arterial injuries resulted in the death of the foot. 

During the last year we have not received a patient with the more severe and dangerous 
displacements and cannot submit evidence that our new approach to this fracture will be 
successful. In an attempt, however, to reconstruct the soft tissue and bone displacements 
and so regain a better functional foot in the lesser degrees of displacement, two patients have 
been subjected to the emergency open reduction we plan to use for the major displacements. 


TECHNIQUE OF OPERATION 


A medial incision is centred over the first metatarsal and medial cuneiform. This allows 
exploration of the dorsal aspect of the base of the first metatarsal space and plantar aspect 
of the foot, the latter being already dissected by the forces causing the injury. Through this 
approach blood clot is evacuated from both surfaces of the foot and any bleeding vessels are 
tied. Fragments displaced plantarwards from the dorsal surface of the medial cuneiform or 
the first metatarsal are retrieved through the dorsal aspect of the approach and replaced in 
their normal position; this we believe is the “ key ’’ to the reduction of the displacements, 
and one of the reasons why open reduction is essential (the other and perhaps more important 
need for open reduction in the major displacements is to release tension). The reduction of 
the “key” bone displacements has so far been remarkably easy, but the internal fixation 
still remains a problem. In the first patient (Figs. 2 to 4) a screw was used to fix the first 
to the second metatarsal and this held the reduction of the associated fracture of the medial 
cuneiform (Figs. 2 and 3). After the “key ’’ mechanism is fixed the forefoot is supinated 
(rotated medially) to correct the deformity of the transverse tarsal arch and close the gap in 
the torn plantar ligaments. If secondary fractures of the metatarsal necks are present these 
are manipulated to a stable reduction by longitudinal traction on the foot (Fig. 4). Continuous 
traction to maintain reduction of the fractures of the metatarsal necks was not used. The 
final result in this patient was a normal foot. In the second patient (Figs. 5 and 6) the 
reduction of the ‘‘ key” displacement was again easy, the second and first metatarsals were 
drilled and a stout silk mattress suture used to maintain the displaced metatarsals over to 
the more stable first metatarsal. The rest of the procedure followed that outlined in the 
first case. 
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A DANGEROUS TYPE OF FRACTURE OF THE FOOT 


Fic. 3 Fic. 4 
Case 1. Figure 2—Lisfranc fracture with minor displacement. At operation rupture 
of the dorsalis pedis artery in the first space was found. Figure 3 (radiograph during 
operation)—The “‘ key ”’ displacement corrected and the fragments held by a screw, 
before reduction of the metatarsal fractures by longitudinal traction and pronation. 
Figure 4—Final result. Normal function was regained. 
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Case 2. Figure 5—Original displacement was of minor degree, but the dorsalis pedis artery was ruptured. 

Figure 6—‘‘ Key "’ bony displacements held by silk mattress suture between second metatarsal and more 

stable first metatarsal. Radiograph taken after the forefoot had been pronated and immobilised in plaster. 
_ Six months later the function of the foot was almost normal. 


DISCUSSION 


The purpose of this paper is to stress the real danger to the blood supply of the foot in 
the more severe types of Lisfranc fracture and to suggest that the damage is due to 
twisting of the main vessels of the foot. On rare occasions the same twisting of main 
vessels is responsible for irreparable damage to the blood supply of the foot in gross lateral 
rotation types of ankle fracture and in spiral fractures of the tibia and fibula. Transverse 
rotations around the long axis of the lower limb are physiological movements in normal 
locomotion (National Research Council report 1947). Excessive rotation of the various 
elements of the lower limb is the most common cause of lower limb fractures. Very rarely 
this twisting violence is so excessive that blood vessels at the site of bone injury, or proximal 
to it, are subjected to excessive and dangerous twisting that may cause their division or 
such damage as to threaten the life of the limb. This matter has a medico-legal significance, 
particularly when such injuries are reduced by closed methods and the limbs are 
immobilised in unpadded plaster. 


REFERENCE 


Fundamental Studies in Human Locomotion. Report to the National Research Council, University of 
California, 1947. 
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THE TREATMENT OF CLAW TOES BY MULTIPLE TRANSFERS 
OF FLEXOR INTO EXTENSOR TENDONS 


R. G. TAYLOR, OXFORD, ENGLAND 


From the Wingfield-Morris Orthopaedic Hospital, Oxford 


This paper is an attempt to assess the value of transfer of the flexor into the extensor 
tendons of the toes in the treatment of claw toes. In the fully developed condition, with 
hyperextension of the metatarso-phalangeal joints and flexion of the interphalangeal joints, 
the long flexor tendons can no longer act as slings under the metatarsal heads, which become 
depressed. Painful callosities develop in relation to the new pressure areas, namely under 
the heads of the metatarsals and the tips of the toes, and over the dorsum of the proximal 
interphalangeal joints, from pressure against the shoe. The claw defornity deprives the 
interossei and the lumbricals of any function of flexing the toes at the metacarpo-phalangeal 
joints and all the strain of the push-off in walking now falls on the metatarsal heads. Indeed, 
once the deformity is established, the intrinsic muscles become adaptively shortened, and 
because the line of their action is now dorsal to the transverse axis of movement at the 
metatarso-phalangeal joints they act as extensors and perpetuate the deformity. For this 
reason the power of plantar-flexion of the metatarso-phalangeal joints, which is so essential 
for efficient function of the forefoot, is lost. 


Etiology—A common explanation for claw toes is paralysis of the intrinsic muscles of the 
foot; but in this series of sixty-eight patients, observations during operation showed that 
the intrinsic muscles appeared normal and reacted normally to physical stimulation, and 


biopsy showed no evidence of degeneration. If the cause in these cases was intrinsic paralysis, 
it must have been transient; no evidence of such temporary paralysis was obtained. 


Development of the operation—In 1922 Stiles advocated transfer of the flexor sublimis 
tendons into the extensor tendons of the fingers to counteract intrinsic paralysis. In 1928 
Forrester-Brown applied the same principle for clawing of the great toe. Transfer of the 
long flexor tendons of the toes into the dorsal expansions of the extensor tendons—the 
operation now under review—was first carried out by the late Professor G. R. Girdlestone. 
The object of the operation is to enable the long flexor muscles to take over the function of 
the intrinsics, giving plantar-flexion of the toes at the metatarso-phalangeal joints and 
extension at the interphalangeal joints. In addition, division of the contracted long flexor 
tendons facilitates active extension of the toes. 


CLINICAL MATERIAL 


This series consists of sixty-eight consecutive patients with clawing either of all five toes 
or of the lateral four toes treated by flexor-extensor tendon transfers. Forty-four patients 
had bilateral deformity, making a total of 112 feet operated upon. Thirty-eight patients 
had associated pes cavus, twenty-three had plano-valgus deformity and seven had no other 
apparent abnormality. Clawing of the great toe was present only in those patients with pes 
cavus. Thirty-eight patients were female and thirty male. The youngest patient was aged 
eight years and the oldest fifty-four; most were between ten and twenty years of age. Operation 
was not undertaken unless conservative measures such as passive stretching, faradic stimulation 
of the intrinsic muscles, active exercises and metatarsal bars had been tried and failed to 
give relief. 
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Muscle testing—Careful examination of the leg muscles in all three groups failed to reveal 
any evidence of paralysis, and no evidence of abnormality of the intrinsic muscles was found 


Fic. 2 
Flexor-extensor tendon transfer for claw toes. Figure 1—Before 
operation. Figure 2—The long and short toe flexors have been 
transferred to the extensor expansion. Note Lambrinudi splint 
in position, with anchoring stitch round proximal phalanx. 


Interphalangeal arthrodesis and extensor tendon transfer for 

clawed hallux. Figure 3—Before operation. Figure 4—Inter- 

phalangeal joint has been arthrodesed; Jong extensor tendon has 

been transferred to neck of first metatarsal. Note Lambrinudi 

splint in position and anchoring stitch passed round proximal 
phalanx. 


at operation. There were no cases of spina bifida. These findings in three different 
structural types of foot make it difficult to account for the deformity, except by ineffective 
use of the intrinsic muscles. 
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TECHNIQUE OF OPERATION 


The first step is to correct the fixed deformity as fully as possible by manual stretching. 
Subcutaneous tenotomy of the extensor tendons may be required to allow reduction of dorsal 
subluxation of the metatarso-phalangeal joint. In this series it was often necessary not only to 
elongate the extensor tendons but also to divide the dorsal capsules of the metatarso-phalangeal 
joints, and occasionally plantar capsulotomy of the interphalangeal joints was performed 
when these were exposed during operation. 

Two-inch dorso-lateral incisions are made extending from the neck of each metatarsal to 
the distal interphalangeal joint. The extensor expansion is defined and the long and short 
flexors are caught up with a small blunt hook, cut at their insertions, brought round the 
lateral aspect of the proximal phalanx and sutured to the extensor expansion by the 
buttonhole method (Figs. 1 and 2). While being 
sutured, the flexor tendons are maintained in tension 
sufficient to ensure that the deformity remains fully 
corrected. It is also most important to maintain 
upward pressure on the heads of the metatarsals 
during the suturing and until plaster-of-Paris fixation 
has been secured. 

When the great toe is clawed, simple excision of 

the interphalangeal joint and transplant of the 
extensor hallucis longus into the neck of the first 
metatarsal is performed so as to form a supporting 
sling for the head of the first metatarsal (Figs. 3 and 4). 
In some cases it may be necessary to amputate the 
little toe because of failure to obtain adequate 
correction of the fixed deformity; the amputation is 
done through the metatarso-phalangeal joint, and the 
extensor tendon is transplanted into the neck of the 
fifth metatarsal. 

In both the operations on the toes and on the 
hallux, the next step follows Lambrinudi’s (1938) Fic. 5 
technique for arthrodesis of the interphalangeal Lambrinudi type of splint for immobilisa- 
joints; a stay suture threaded on a needle at each __ #0” of toes after operation. The splint is 

: : seen from below. The tips of the toes rest 
end is passed close round each proximal phalanx on the anterior felt pad, the proximal 
and out through the plantar surface of each toe, phalanx of each toe being anchored to the 

: appropriate wire by means of a strong 
teady for fixation to a modified form of Lambrinudi’s suture passed round the proximal phalanx 
splint (Fig. 5). These sutures must lie against the 2% brought out through the sole. The 

ae x wires of the splint are incorporated in a 
bone lest the digital vessels and nerves be included. below-knee plaster. 

A carefully padded below-knee plaster is applied 
extending down to the base of the toes, the foot being held dorsiflexed by pressure applied 
beneath the metatarsal necks. The shortened Lambrinudi splint is fixed on the plantar 
surface of the plaster, and each stay suture is fixed to a wire of the splint while gentle pressure 
is applied over the dorsum of the toe. A felt pad is placed over the gauze dressing on the 
dorsal surface of the toes and the plaster is extended down to include this pad and the end 
of the Lambrinudi splint. Finally the plaster is carefully moulded down over the toes. 


Post-operative treatment—Walking irons are applied after the first week and the patient is 
allowed up. The irons must be long enough to allow the patient’s toes to clear the ground, as 
the sole of the plaster extends farther forwards than usual. The plaster and sutures are 
removed after six weeks and foot exercises are begun. It has not been found necessary 
to use metatarsal bars or insoles. 
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RESULTS 


Sixty-eight patients have been followed up for periods varying from one to twelve years. Of 
the thirty-eight patients with cavus deformity, twenty-seven have obtained a good result, with 
satisfactory correction of deformity, relief of symptoms and good gait; in two patients 
the little toes were amputated. In five cases the results were fair, slight residual 
clawing of one or more of the toes having caused some persistent disability; one of these 
patients had a pressure sore under the fourth metatarsal head which healed uneventfully. In 
six patients the results were poor. In one of these cases, good correction was obtained but the 
patient still complained of pain under the metatarsal heads; another patient had tarsal 
osteoarthritis. 

Of the twenty-three patients with valgus deformity, twenty-one gained good results, one 
fair and one bad (this patient suffered from endarteritis obliterans). 

Of the seven patients without tarsal deformity, two gained good results, four fair and one 
bad. 


DISCUSSION 

In general it may be stated that the best results were obtained in the younger patients; 
there was no evidence that the sex of the patient was a factor. Most of the bad results were 
caused by persistent dorsiflexion of the toes at the metatarso-phalangeal joints from failure 
to correct all fixed deformity. This is a most important point, and in our opinion elongation 
of the extensor tendons, dorsal capsulotomy of the metatarso-phalangeal joints and plantar 
capsulotomy of the interphalangeal joints should be done without hesitation. If satisfactory 
correction cannot be obtained, the operation should be abandoned. It is also of the utmost 
importance to keep the metatarsal heads elevated in the post-operative plaster. 

It is true that the prehensile action of the toes is lost by this operation, but this is of no 
account. Lambrinudi (1942) noted that cavus feet submitted to his operation of multiple 
interphalangeal arthrodesis later showed a lessening of the cavus deformity. The same 
improvement has been observed after this operation, and is attributed to a restoration of 
the sling action of the flexor tendons as they pass beneath the metatarsal heads. 


SUMMARY 


1. The principles and technique of flexor-extensor tendon transfers for claw toes are 
described. The operation is tedious, but it is effective in selected cases. 

2. Sixty-eight patients have been operated upon and followed up; good results were obtained 
in fifty, fair results in eleven, and poor in seven. More careful selection and better operative 
technique might have avoided some of the failures. 

3. The operation restores useful function to the toes at the cost of their prehensile action, 
diminishes any cavus deformity of the foot, and, by lessening the prominence of the metatarsal 
heads in the sole, avoids callosities and discomfort. 


I am indebted to the late Professor G. R. Girdlestone, Mr W. B. Foley, Mr J. C. Scott, Mr E. Somerville 
and Professor J. Trueta for permission to investigate their case records and for advice and criticism in the 
preparation of this paper; and to Dr F. H. Kemp, Mr T. V. Simpson and Mr J. E. Critchley. 


REFERENCES 


FoRRESTER-Brown, M. F. (1938): Tendon Transplantation for Clawing of the Great Toe. Journal of 
Bone and Joint Surgery, 20, 57. 

GIRDLESTONE, G. R. (1947): The Journal of the Chartered Society of Physiotherapy, 32, 167. 
LAMBRINUDI, C. (1932): Use and Abuse of Toes. Post-Graduate Medical Journal, 8, 459. 

LAMBRINUDI, C. (1938): Functional Aspect: Action of the Foot Muscles. Lancet, ii, 1480. 

LAMBRINUDI, C. (1942): Discussion on Painful Feet. Proceedings of the Royal Society of Medicine (Section 
of Orthopaedics), 36, 47. 

STILEs, Sir H., and ForrREsTER-Browy, M. F. (1922): Treatment of Injuries of the Peripheral Spinal Nerves. 
London: H. Frowde, Hodder and Stoughton, 167. 


THE JOURNAL OF BONE AND JOINT SURGERY 


e 

(a 

q 
1 
4 
ae 
“an 
4 


THE MECHANISM OF INJURY TO THE SPINAL CORD IN THE 
NECK WITHOUT DAMAGE TO THE VERTEBRAL COLUMN 


A. R. TAYLor, EDINBURGH, SCOTLAND 


From the Department of Surgical Neurology, Edinburgh 


The discrepancy between damage to the spinal cord and to the vertebral column in 
cervical injuries has been the subject of comment by many authors. Both cord damage 
without vertebral column injury, and vertebral fracture and dislocation without cord 
dysfunction, are recognised. This communication concerns the former group. 

The commonly observed anatomical displacement in skeletal injuries of the cervical 
spine is fracture-dislocation in hyperflexion, and it is caused by hyperflexion. Not unnaturally 
it was supposed that spinal cord damage without persistent vertebral displacement was caused 
during acute hyperflexion, involving temporary dislocation, immediately reduced spontaneously 
by muscular action. This hypothetical series of events was designated “ recoil injury of the 
cervical spine.”’ The improbability of this explanation was demonstrated by Cramer and 
McGowan (1944). They suggested temporary intraspinal displacement of an intervertebral 
disc as the explanation, and postulated acute forcible flexion of the neck as the cause of the 
supposed temporary disc displacement. As evidence, they relied upon the occasional findings 
of a prolapsed cervical disc as a cause of cord compression after injury, but they did not 
adduce proof that a temporary prolapse can occur, nor that it could account for spinal cord 
contusion. Barnes (1948) showed that hyperflexion can cause cord compression only if it is 
sufficient to dislocate and 'ock the articular processes. Locking of this type is not susceptible 
of spontaneous reduction. 

As was pointed out by Taylor and Blackwood (1948), injuries causing cervical cord damage 
in the absence of vertebral fracture or dislocation are usually sustained by forcible extension 
of the neck rather than by hyperflexion. Such accidents are exemplified by diving with the 
head back into shallow water, by falling forwards downstairs or by being thrown forwards 
while the head is arrested by a fixed object, as in motoring accidents. Taylor and 
Blackwood described a case in which rupture of the anterior longitudinal ligament and 
temporary dislocation in hyperextension occurred, leaving no trace detectable by radiography. 
They suggested that this might be a relatively common occurrence and might explain many 
of the cases in question. Subsequent observations, however, indicate that a simpler 
mechanism is probably the common cause of damage to the cord. The findings suggest that 
the injury is caused by hyperextension of the cervical spine without temporary dislocation, 
and that the agent which impinges on the cord is the forward-bulging ligamentum flavum. 


CASE REPORT 


A man aged sixty-seven years gave a Clear history of injury by forcible hyperextension. He 
was kicking a golf ball along a roadway, with both hands in his pockets, when he fell forward on to 
his face. He was unable to free his hands quickly enough to break his fall. He sustained a large 
bruise on his forehead. He was immediately paralysed in both arms and legs, retaining only 
shoulder movements, and had anaesthesia below the segmental level of C.6—-7. Radiographs of 
the spine showed no abnormality exc2pt senile degenerative changes. After a spirited resistance, 
he died from urinary infection nine weeks after the injury. 


Necropsy—tThe cervical spine was removed en bloc, after laminectomy and removal of the cord. 
Radiographs of the specimen showed no abnormality (Figs. 1 and 2). There was no rupture of 
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Fic. 1 Fic. 2 
Case 1. Figures 1 and 2—Radiographs of the cervical and upper thoracic spine removed at necropsy in 
a case of traumatic contusion of the spinal cord with quadriplegia. There is no evident bone lesion. 
Figure 3—Microscopic section through the spinal cord in the area of the lesion. Fragmentation of the nerve 
fibres extends from the posterior aspect of the cord almost to the central canal (9). 


the anterior longitudinal ligament, and careful dissection showed all discs, joints and ligaments 
to be undamaged. 

The spinal cord showed, at vertebral level C.4—5, a small area of softening in its dorsal half. 
Microscopically, at the site of this softening, there was gross destruction of the posterior columns, 
with interruption and fragmentation of the nerve fibres (Fig. 3). At its edges there was well marked 
gliosis. The damage extended into the anterior columns, where compound granular corpuscles were 
also seen, but with a lesser degree of gliosis and no gross interruption of the nerve fibres. 


We felt justified in drawing two conclusions from these findings: first, that it was possible 
for the spinal cord to be damaged by hyperextension of an intact cervical spine; and second, 
that the cord had been struck from behind. 


ANATOMICAL INVESTIGATIONS 

To determine the impinging agent radiographic studies were undertaken on cadavers in 
which radio-opaque oil had been injected into the cervical spinal canal. Radiographs were 
made with the spine in various positions. The smooth outline of the opaque fluid column 
was undisturbed in flexion (Fig. 4) and in the neutral position (Fig. 5). But on forced 
hyperextension a series of indentations appeared on the posterior surface of the column, 
opposite the interlaminar spaces (Fig. 6). These appeared to be caused by inward bulging of 
the compressed interlaminar ligaments. It can be seen from the radiographs that the thecal 
outline is narrowed by as much as 30 per cent of its total width. These findings were constant 
in experiments on five cadavers (see also Fig. 7). The experiment was repeated on a young 
adult patient who was undergoing contrast investigations for a lumbar lesion. Figures 8 
and 9 show his cervical spine in moderate and in full hyperextension. In full hyperextension 
radiographs showed indentations opposite the laminar spaces like those seen in the 
experiments on cadavers. It was confirmed, on a cervical spine removed intact, from which 
the cord and dura had been stripped out, that hyperextension did in fact cause an inward 
bulging of the interlaminar ligaments in the manner suggested by the radiographs. 

Figure 4 demonstrates that when the head of a cadaver was maximally flexed so that 
the chin and the sternum were apposed no indentation appeared on the anterior surface of 
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the oil column opposite the discs. However, the significance of disc degeneration and adjacent 
osteophyte formation in senile spines can be seen in Figure 7. The fixed protrusions which 
they cause further reduce the margin of safety. Lying anteriorly, they act as counter points 


Fic. 5 Fic. 6 
Radiographs of the cervical spine of a cadaver after injection of opaque oil into 
the cervical subarachnoid space. Figure 4—Spine in full flexion. Figure 5—Spine 
in neutral position. Figure 6—Spine in hyperextension, showing notches opposite 
forward-bulging ligamenta flava. 


to the pressure of the forward-bulging ligamenta flava. This accords with the clinical 
observations of Barnes (1948) on the high incidence of these injuries in the elderly. 
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Fic. 7 
Cervical spine of a cadaver in hyperextension. The posterior notches caused by ligamenta 
flava are well shown. Anterior notches at C.4, 5 and 6 are caused by degenerative disc 
lesions in this elderly subject. These notches were present in all positions of the spine, and 
show the increased risk of hyperextension in the arthritic spine. The anterior linear shadow 
is caused by filling of the vertebral vessels. 


Fic. 8 Fic. 9 
Radiographs of a living subject after subarachnoid injection of opaque fiuid. Figure 8—Spine 
in moderate extension, showing the beginning of posterior notching. Figure 9—A further 
few degrees of extension have produced fully developed notching as in the cadaver. 


DISCUSSION 


It seems, after all, that the projection which bruises the cord in these cases is not the 
maligned intervertebral disc—which has already to bear more than its share of blame for 
many otherwise unexplained symptoms—but the ligamentum flavum. It is of interest to 
recall that the ligamentum flavum was blamed in earlier days for much of the sciatic and 
brachial pain now rightly attributed to lesions of the intervertebral disc. Now the ligament 
takes its place again as an injurious agent but in a new role. 

The observations of farmers and sportsmen suggest that hyperextension is the force that 
most readily produces spinal cord injury in animals. Those with experience of livestock do 
not attempt to break the neck of a hen, a rabbit, or a fish by flexion. 
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It is stated in Cunningham’s Text-book of Anatomy (1937) that “ the ligamenta flava 
are the only markedly elastic ligaments in Man. By their elasticity they can accommodate 
themselves to separation of the laminae in forward flexion of the vertebral column, without 
falling, on extension of the column, into folds which might press upon the dura mater or be 
caught between the laminae they connect.” Jt is true that they do not fall into folds, but by 
compression-bulging they can press on the theca and its contents. The greatest approximation 
of the posterior arches during hyperextension is at the point of greatest curvature, namely, 
C.4-5 (Fig. 6). The contrast studies showed greatest bulging of ligamenta flava between C.3 
and C.6. The segmental level at which cord damage occurs in this type of case is usually 
€.5, 6 or 7. Neural damage at a vertebral level of C. 4, 5, 6 accords with our hypothesis. It 
will be seen that this lesion conforms to the dictum that traumatic vertebral and cord lesions 
occur at the sites of greatest spinal mobility. 


TREATMENT 


From the evidence here adduced we would venture to draw the conclusion that cases of 
cervical paraplegia without radiographic evidence of bone damage or displacement should be 
regarded as injuries caused by forcible hyperextension and treated as such by immobilisation 
in slight flexion. Immobilisation is necessary because there is no means of determining 
whether the anterior longitudinal ligament is intact or not. Traction has no value and 
should not be employed. 

The conception of cord injury by skeletal displacement in hyperflexion with spontaneous 
recoil to normal relationships is untenable and should no longer influence practical management. 
We would urge especially that to nurse such patients in hyperextension is to cause cord 
ischaemia. Under normal conditions the cord has a smaller margin of safety at the cervical 
enlargement than anywhere else. The cord swells after contusion, sometimes sufficiently to 
cause obstruction to the flow of cerebrospinal fluid as judged by Queckenstedt’s test. If the 


primary injury is dislocation by extension, hyperextension causes redislocation. If injury 
is from projection of ligamenta flava, hyperextension re-forms the projection and compresses 
the cord. 


SUMMARY 


A case of cervical traumatic paraplegia is described in which there was no evidence of 
damage to vertebrae, discs or ligaments. Experimental evidence suggests that such injuries 
may be caused by inward bulging of the ligamentum flavum during hyperextension. The 
reasons why this inward bulging may occur, despite the elasticity of the ligamentum flavum, 
are discussed. Treatment of such cases is considered and the importance of avoiding 
extension emphasised. 


I should like to express my gratitude to Professor Norman M. Dott for advice and criticism in the preparation 
of this paper, and to Dr R. Saffley and Mr R. White for their assistance with the radiological studies. 
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FRACTURES OF THE RADIUS AND ULNA* 


E. MERVYN Evans, SWANSEA, WALES 


Formerly of the Birmingham Accident Hospital 


Fractures of the radius and ulna without displacement, incomplete fractures of both 
bones and isolated fractures of the shaft of the ulna seldom present any difficulties in treatment. 
On the other hand complete fractures of the shaft of the radius and fractures of both bones 
with displacement are much more difficult injuries and many cause anxiety during treatment 
and dissatisfaction with the final result. This paper is mainly concerned with these more 
difficult injuries and is based on a study of fifty consecutive displaced fractures of both bones 
of the forearm treated by conservative methods. Certain aspects of the mechanism and 
treatment of greenstick fractures of the forearm are also discussed. 


COMPLETE FRACTURES OF THE RADIUS AND ULNA 


Complete fractures of the shaft of the radius, and especially fractures of both bones of 
the forearm, have hitherto been regarded as so difficult to reduce and hold reduced that many 
surgeons advise immediate open reduction and internal fixation, at any rate in the adult. 
To discover why these fractures are so refractory it is necessary to 
consider some aspects of the anatomy of the forearm. The shape of 
the forearm is of itself a cause of difficulty; the radius lies deep beneath 
muscles and fascial compartments, and although the ulna is subcutaneous 
it is not easy to manipulate. The fact that there are two bones to set 
and hold at the same time accounts for some of the failures. But the 
main difficulty lies in the element of rotation, which is of peculiar 
importance in the forearm yet has been largely ignored. 

In pronation and supination the head of the radius pivots in the 
annular ligament while the lower end swings around the head of the 
ulna. At the moment of a fracture of both bones of the forearm 
the continuity between the proximal and distal pivots is broken and 
the upper radial fragment is rotated into a position of equilibrium 
by the soft-tissue structures attached to it, leaving the lower fragment 
of the radius behind with the two ulnar fragments. Thus a deformity 
is produced between the upper radial fragment and the rest of the 
forearm—a rotational deformity often as much as 90 degrees, which 
demands correction no less than do shortening and angulation. It is 
not surprising that our results are imperfect if we ignore this, the 

most important element in the function of the forearm. Rotational 

Fic. 1 deformity between the two fragments of the radius can occur whatever 
4M br tagger gn the level of the fracture. It is frequently obvious on the first 
tworadialfragments _ radiograph from a discrepancy in the width of the two radial fragments 
ro gh ne (Fig. 1) and it can be observed in old fractures which have been 
is present. allowed to unite in an incorrect rotational position Rotation does not 
occur between the two fragments of the ulna; it is presumably prevented 

by the soft tissues attached to them. It may be argued that the rotational position of the 
proximal radial fragment is not static, that further rotation may occur during reduction or 
while in plaster, and that the determination of the rotational position at the time of 


* Based on a Hunterian Lecture delivered at the Royal College of Surgeons of England on February 28, 1950. 
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admission is therefore of no value. This is not so: at the moment of fracture the upper 
radial fragment is pulled into a certain position of rotation by the soft-tissue forces 
acting upon it, and it retains this position throughout. Find this position at the outset 
and place the rest of the forearm in alignment with it, and one has solved the problem of 
rotational deformity in that particular fracture (Fig. 2). In only one of the series of fifty 
cases to be described was there a significant discrepancy in the rotational position at the 
time of reduction and that at the end of treatment. In the remaining forty-nine patients the 
original rotational deformity was corrected to within a 

few degrees and was held throughout treatment. Further 

evidence of the rotational stability of the upper fragment 

may be obtained by rotating it under direct vision 

during operations on open fractures. It can be rotated 

fairly easily but always returns to its original position. 

Determination of rotational deformity—It is an 

elementary principle in fracture reduction that when 

the position of one fragment cannot be controlled the 

remainder of the part must be brought into line with it. 

In forearm fractures the rotation of the proximal radial 

fragment is uncontrollable; its position in space must 

therefore be determined so that the remainder of the 

limb may be lined up with it. This is done by studying 

the shape of the bicipital tuberosity (as seen in antero- 

posterior radiographs) and comparing it with that of 

the normal side in varying degrees of rotation. In full 

supination the bicipital tuberosity is prominent on the 

ulnar side of the radius; in mid-rotation it has moved 

to the back of the bone and is not visible as a projec- tia. * a 
tion; and in full pronation it appears as a projection 4 sacture of both bones of the 
on the lateral side. Between these positions there are forearm before (Fig. 2) and after 
fine grades of difference in shape and prominence which 3) 
can be used as a guide, accurate to within a few 

degrees, for determining the rotational position of the radius. In practice the appearances 
that matter are those between mid-rotation and full supination, for after a fracture of the 
radius the upper fragment is seldom found on the pronation side of the neutral position. 
The shape and texture of the tuberosity vary in different patients and at different ages, 
but in any one patient the tuberosity is identical on the two sides. 

Technique—To achieve standardisation a constant technique must be employed to demonstrate 
what may be termed the “ tuberosity view ’’; the method of taking this view (Evans 1945) is 
briefly as follows. An antero-posterior radiograph of the bicipital tuberosity on the injured 
side is made, and compared with antero-posterior views of the normal radius taken with the 
forearm in neutral rotation, 30 degrees supination, and 60 degrees supination. In high fractures 
of the radius and in cases in which the rotation on the injured side seems to be more than 
60 degrees of supination, a further view of the normal side in full supination is also taken. 
Comparison of the outline of the tuberosity on the injured side with that of the normal 
tuberosity in known degrees of rotation gives an accurate idea of the rotation of the proximal 
fragment of the radius (Figs. 4 to 7). 

In matching the normal with the injured side several characteristics in the appearance 
of the tuberosity may be taken into account (Fig. 8): 1) In full supination the tuberosity is 
usually most prominent and its curve is short and pronounced. As the mid-position is 
approached the tuberosity becomes progressively less prominent and its curve larger and more 
gradual. 2) In full supination the cancellous bone of the tuberosity may be seen at the extreme 
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Fic. 4 Fic. 5 
Fracture of both bones in the forearm. Figure 4—Initial radiograph. Figure 5—(Above) The 
normal forearm in neutral rotation, in 60 degrees supination and in 90 degrees supination. 
(Below) The injured forearm. The shape of the bicipital tuberosity on the injured side corresponds 
with that.of the normal side with the forearm supinated 60 degrees. 


Fic. 6 Fic. 7 


The fracture is reduced after supinating Union has taken place without loss of 
the forearm 60 degrees. position, 


THE JOURNAL OF BONE AND JOINT SURGERY 


500) 
| 
4 
3 
i 
aH 90 60 0 c 
: — 
— 
: 
i 


FRACTURES OF THE RADIUS AND ULNA 551 


ulnar margin of the bone. As the forearm is pronated 

the cancellous bone moves laterally until in the mid- 

position it is usually central. 3) The line of the 

cortical bone on the lateral side—between the head ; } 

of the radius and the shaft—is quite characteristic. 

The bone is short and sharply curved in supination 

and the curve becomes larger and straighter towards 

mid-rotation. In young children the characteristics 

of the tuberosity are less clearly defined than in the 

adult, but the differences in varying degrees of 90° 60° 30° °° 

rotation are nevertheless distinct. Fic. 8 

Importance of adequate correction of rotational The characteristics of the normal bicipital 
tuberosity. (See text.) 

deformity—The need for correcting rotational 

deformity as an essential part of the reduction has already been mentioned. It has 

been said that one has only to get the fragments of the radius in perfect alignment to be sure 

of correcting all rotary displacement but, since this perfect alignment depends upon correct 

rotation how much more practical to find the rotational position first, when the perfect 

alignment may be made to follow. The accepted teaching that one should immobilise upper 

third fractures in full supination and the remainder in the neutral position is unreliable. 

Figure 9 shows the rotational position of the upper radial fragment in fifty consecutive cases. 

Although it is true that there is a tendency towards greater supination the higher the fracture, 

the variations between one case and the next are very considerable ; in any case many fractures 

occur at midshaft level and it is impossible to be certain upon which fragment of the radius 

the ‘pronator teres is acting. 

Correction of the rotational deformity is important also from the point of view of 
maintaining reduction. The stability of any reduction depends largely on the fit of the bone 
ends and the more accurate the fit the more stable is the fracture. Jagged bone ends will 
not fit if they are rotationally displaced. Moreover, rotational deformity means abnormal 
stresses and strains on soft tissues, and for stable reduction soft-tissue equilibrium is essential. 
After correction of rotational deformity these fractures can be held in plaster, as will be shown 
later. Finally, correction of rotation deformity has an important bearing on the functional 
result. As in many fractures elsewhere, the final range of movement bears a close relationship 
to the accuracy of the reduction. A fracture that has united with the lower fragment of the 

radius pronated on the upper will lead inevitably 

to a corresponding limitation of supination (Figs. 10 

and 11). In a review of nineteen cases of fracture 

of both bones of the forearm treated conservatively 

- over five years ago, it was found that thirteen had 

: : been allowed to unite with a pronation deformity 


LEVEL ¢ of the lower radial fragment of 30 degrees or more, 
|ot | , : - and that in four patients the error was over 60 
FRACTURE 


- degrees: in all of the thirteen cases the degree of 
pronation deformity was reflected in a clinical loss 
of supination of similar degree. The review showed 

= ee also that a reduction which may seem excellent 

80° 90°10’ 120'130°140 150° 170180", to length and alignment may yet leave a 

considerable rotation deformity. In a series of 


ROTATIONAL POSITION OF UPPER RADIAL FRAGMENT 


ic. o forty-one cases treated conservatively Knight and 
The rotational position of the upper radial Purvis (1949) found residual rotational deformity 
fragment in fifty cases, plotted against the of from 25 to 60 degrees in 60 per cent “the 


level of fracture Each case is represented 
by a black dot. proximal radial fragment being supinated, with 


voL. 33 B, No. 4, NOVEMBER 1951 


. i 
4 
4 
- 
: 

i 

| 
| 

i 

3 
| 
| 

re 

Fs 


E. MERVYN EVANS 


Fic. 10 Fic. 11 
Figure 10—An old fracture of both bones of the 
forearm. The shape of the tuberosity with the hand 
in neutral rotation corresponds exactly with that 
of the normal forearm in 60 degrees of supination 
(Fig. 11), indicating that the fracture has been 


allowed to unite with a 60 degrees pronation 


deformity of the lower radial fragment on the upper. 
Clinically there was loss of supination of 60 degrees. 


fractures. 


resulting proportional limitation of supina- 
tion.” The disability from persistent 
rotational deformity—usually pronation of 
the lower fragment in relation to the upper 
(Fig. 12)—is such that in recent cases 
refracture and correction of the rotational 
deformity may be undertaken to improve 
the appearance and restore the function of 
the limb. 

Technique of reduction—The fractures are 
reduced in the usual way by traction and 
manipulation with the elbow flexed to a 
right angle. The surgeon should pull on the 
patient’s hand for at least ten minutes 
against the counter-traction of a sling around 
the upper arm, and with the forearm rotated 
into the predetermined position. If on palpa- 
tion overlap is still found to be present it 
may be corrected by angulating the forearm 
while still under traction, in order to engage 
the bone ends, and then straightening the 
limb. The position is checked radiographically 
and the manipulation is repeated if necessary 
until a satisfactory reduction has _ been 
obtained. It is usually possible to secure 
end-to-end apposition of both bones in this 
way (76 per cent in the present series). 
Sometimes the deformity of the radius is 
difficult to reduce, especially in upper-third 


An end-to-end reduction of the ulna, with corner-to-corner reduction of the 


radius may be accepted, but shortening of the radius should be prevented by thumb traction 
during the first two weeks and the position must be watched carefully. 


Fic. 


12 


A severe pronation deformity of the lower radial fragment on the upper. (From Watson- Jones 
Fractures and Joint Injuries). ' 
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FRACTURES OF THE SHAFT OF THE RADIUS 


As in fractures of both bones of the forearm, complete fractures of the radius are likely 
to be complicated by rotational displacement of the distal fragment on the proximal, and the 
deformity must be corrected to ensure accurate reduction and stability (Figs. 13 and 14). 

The method of determining the rotational position of the upper radial fragment is precisely 
the same as that described in the previous section. Certain fractures of the shaft of the radius, 
however, merit special attention. Where two parallel bones are present, as in the forearm, 
they form a parallelogram, the one arm of which cannot be shortened without a corresponding 
shortening of the other. If there is a fracture of the radius with shortening and no fracture 
of the ulna, there must be radio-ulnar subluxation or dislocation. Cases of this type fall into 


Fic. 13 Fic. 14 Fie. 15 Fic. 16 
Fracture of shaft of radius. Figure 13—Before Fractures of radius and ulna with comminution of 
reduction. Figure 14—-Normal alignment restored radius. Figure 15—Before reduction. Figure 16— 

by correction of rotational deformity. Shortening of radius prevented by thumb traction. 


three groups: 1) Oblique fractures of the shaft, usually in the lower third, with inferior 
radio-ulnar dislocation or subluxation obvious on the first radiograph. These are unstable 
fractures and should be treated by primary open reduction and plate fixation. 2) Similar 
fractures but without obvious subluxation of the inferior radio-ulnar joint on the first 
examination. 3) Oblique fracture of the radius with an oblique fracture of the ulna running 
in the same direction as that of the radius. In the last two types there is a tendency for the 
radius to shorten during the first two weeks and such fractures should be treated by continuous 
thumb traction through strapping extension attached to a wire loop incorporated in the 
plaster. Open reduction should be resorted to if shortening of the radius occurs. 


Thumb traction—Thumb traction is useful in any injury in which radial shortening is likely 
to occur, including the types mentioned above. Instability of the radius may be due to: 
comminution or obliquity of the radial fracture (Figs. 15 and 16); or inability to secure 
end-to-end reduction of the radial fracture. Thumb traction has been condemned as a cause 
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554 E. MERVYN EVANS 
of joint stiffness. The traction need be continued for only two or three weeks, however, and 


in the present series thumb stiffness was not observed as a complication. 


INDICATIONS FOR OPEN OPERATION AND INTERNAL FIXATION 


The indications for internal fixation may be summarised as follows :— 


Operation is indicated as a primary procedure: 
1) In oblique fractures of the shaft of the radius with inferior radio-ulnar dislocation or 


subluxation. 
2) In compound fractures of both bones with skin loss of such degree that only an immediate 


skin flap can provide adequate skin cover. In such cases the radius should be plated to give 
stability to the limb while the more urgent plastic procedure is carried out. 


Fic. 17 Fic. 18 
Fractures of radius and ulna. Note the improvement Originally a simple fracture of radius and ulna. 
in alignment obtained by simple correction of After twenty-two operations the fractures are 
rotational deformity. still ununited. 


Operation may be indicated later: 

1) In unstable fractures of the radius if radial length cannot be maintained by thumb 
traction. 

2) For delayed union or non-union. 

3) If primary reduction has been prevented by severe associated injuries. 


It must be admitted that for many surgeons the indications for open operation are much 
wider than this. It is felt that these fractures are difficult to reduce and hold in plaster and 
that plate fixation offers a relatively safe way out of the difficulty with, in the recent fracture, 
the certainty of correcting rotational deformity under direct vision. Such a procedure as a 
routine, however, is surely a confession of failure. These fractures can and should be treated 
by closed methods if all elements of the deformity are reduced (Fig. 17). 
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Disadvantages of operation—Operative reduction and fixation are difficult, particularly in 
the upper half of the forearm. Infection, non-union and delayed union do occur (Fig. 18). 
Holdsworth (1950) reported non-union in 9 per cent and infection in 4 per cent of a series 
of eighty-five cases. Knight and Purvis (1949) reported non-union in six of thirteen cases 
treated by open reduction without fixation, and four cases of non-union in twenty treated by 
plating; they stated also that in several cases rotational alignment had not been restored at 
the time of operation. Injury to the posterior interosseous nerve is not unknown from a 
plating operation, and tourniquet paralysis, ischaemic paralysis and contractures are occasional 
catastrophies. Patrick (1946) considered that the final range of rotation was lessened by 
the scar tissue of an open reduction and that operation was the commonest cause of cross- 
union. In short, plate fixation as a routine is not without risk and in any case many of the 
patients are too young for such treatment to be considered. 


RESULTS OF CONSERVATIVE TREATMENT 


How do the results of conservative treatment compare with those of operation ? In 
order to answer this question fifty consecutive fractures of both bones of the forearm have 
been studied. Only closed complete fractures with overlap have been included, and fractures 
near the wrist joint have been omitted. The total number of fractures treated during the 
same period was approximately 7,500, so that the incidence of closed complete fractures of 
both bones of the forearm was approximately | in 150. During the same period there were 
nine compound fractures of both bones and eleven fractures of the shaft of the radius alone. 


TABLE I 
RATE OF UNION IN FRACTURES OF BoTH BONES OF THE FOREARM 
TREATED WITHOUT OPERATION 


Average 
time of 
union 
(weeks) 


Number 
of 
cases 


Number 


Complications 


7:7 


Malunion 
necessitating 
bone graft (1 case) 


Average time of union in 50 cases—10-4 weeks 


The treatment in all cases consisted in reduction under general anaesthesia and 
immobilisation in plaster. The results may be summarised as follows: 
Union (Table I)—-All the fractures united. In one case the radial fracture collapsed in plaster 
and the radius was grafted at the seventeenth week; both fractures united within thirty-six 
weeks. The average time for union in the whole series, including the above case, was 10-4 weeks. 

If the patients are divided into those under and those over the age of sixteen years the 
results are as follows. Under sixteen years—twenty-nine patients; average time for union 
seven and a half weeks. Over sixteen years—twenty-one patients; average time for union 
fourteen weeks. (The time of union is considered to be that of external fixation.) 
Reduction—End-to-end reduction (that is, more than 50 per cent end-to-end apposition of 
the bone fragments) of both bones was obtained in thirty-eight patients (76 per cent). 
Acceptable reduction was obtained in all the remainder. 
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Behaviour in plaster (Fig. 19)—In forty-one 
patients (82 per cent) the reduced position was 
held in plaster until the fractures had united. 
In seven (14 per cent) there was a slight shift 
in position in plaster not considered sufficient 
to warrant interference. In one patient (aged 
seventy-five years) union was slow and both 
bones angulated in plaster. The functional result 
was poor (supination 60 degrees, pronation 20 
degrees). In one case already mentioned the 
ICASE(2%) _icase2%® radial fracture was comminuted and displace- 
SUGHTSHIFT MALUNION co.aPsE ment occurred in plaster. Open reduction and 

ANGULATION) <GRAFTED) bone grafting of the radius were undertaken 
and union was secured in thirty-six weeks. 


14% 


Fic. 19 
Behaviour in plaster of fifty fractures of both 
bones of the forearm treated conservatively. Assessment of late rotational deformity—Forty- 


eight patients were examined radiographically 
after the fractures had united to determine whether the rotational position estimated at the 
time of reduction had been correct and had been held in plaster. In forty cases (83 per cent) 
the rotational position was correct. In seven, there was a residual rotational deformity of 
less than 30 degrees. In one case rotational deformity was greater than 30 degrees. 
Final range of rotation (Fig. 20)—Of the fifty patients: three had more than 15 degrees 
limitation of supination; seven had more than 15 degrees limitation of pronation; only four 


NORMAL RANGE 


NUMBER OF CASES 
a 


\ 

\ 
\ 

\ 


60° SO° 40° 30° 20° 10° O° 10° 20° 30° 40° 50° 60° 
SUPINATION PRONATION 

LIMITATION OF ROTATION (DEGREES) 


Fic. 20 
Graph showing limitation of rotation, as compared with the normal side, 
in fifty fractures of both bones of the forearm treated conservatively. 
The shaded section includes all cases with less than 15 degrees limitation 
of pronation or supination. 
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had more than 30 degrees total limitation of rotational movement. Normal or near-normal 
function may thus be said to have been regained in over 90 per cent of cases. 


Complications—There were no untoward complications in the series. 


Discussion—The results show that fractures of both bones of the forearm can be treated 
by conservative methods with the expectation of union in almost all cases in a reasonably 
short time and with a return to normal function in most. Quite apart from the 
complications peculiar to open methods such a claim cannot be made for routine open 
reduction and plate fixation. For success in conservative treatment, however, it is essential 
to pay full regard to the rotational element of the deformity. 


GREENSTICK FRACTURES OF THE RADIUS AND ULNA 


It has been said that the treatment of greenstick fractures of the radius and ulna presents 
no problem; nevertheless in a survey of 349 of these fractures treated during 1948 it was 
found that of the eighty-eight fractures in which the initial deformity was considered worth 
correcting the deformity recurred to a significant extent in fourteen (16 per cent) (Figs. 21 
to 23). It is true that in young children an angular deformity is often only temporary, for a 
new architecture is soon laid down to restore the bones to normal: it is nevertheless worrying 
for the parents and disconcerting for the surgeon to find that the deformity has recurred in 
plaster. These patients were treated along standard lines. The angular deformity was corrected 


Fic. 21 Fic. 22 Fic. 23 
Figure 21—A typical greenstick fracture of supination type with forward 
angulation at the fracture site. Figure 22—The fracture was ‘“‘ reduced "’ 
by manipulation in a flat plane. Note that the radial fracture was made 
complete by the manipulation. Early union has taken place with recurrence 
of deformity. Figure 23—Remodelling has largely restored the bone 
architecture to normal. 
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by manipulation in a flat plane; thus if the limb was bent forwards it was reduced by bending 
it backwards, and vice versa. It may be noted that this manoeuvre frequently resulted in 
the conversion of a greenstick into a complete fracture. This has, in fact, been advocated 
as the only sure way of obtaining complete correction of deformity—surely a violation of 
one of the basic principles of fracture surgery, that one should not damage intact 
structures in the reduction. After manipulation the routine procedure was to immobilise 
the limb in an above-elbow plaster in the position of mid-rotation. 


Importance of the rotation element in the causative injury—In all fractures or 
dislocations the manner in which reduction is obtained is of great importance. Whenever 
possible the broken structures, bone or soft tissue, should be made to retrace their path, so 


Fic. 24 
A fracture sustained while the forearm is pronating will 
angulate backwards. 


Fic. 25 
A supination fracture will tend to angulate forwards. 


that no further injury is caused by manipulating the limb “ against the grain.’’ This need 
for care in manipulation calls for a knowledge of the mechanism of the injury, for in general 
the simplest reduction is a reversal of this mechanism: it is a subject of particular difficulty 
in the forearm because of the many movements involved, but there are few injuries in 
which pronation or supination have not played a part. When one falls on to the 
outstretched hand—the commonest way in which a forearm injury is sustained—the hand 
becomes fixed on the ground, and above it the momentum of the body will continue to 
act until equilibrium is reached. The main force acting on the limb will, of course, be vertical 
compression, but the falling body is hardly likely to be moving solely in a downward direction 
and some lateral or rotatory element is to be expected in its momentum, to which element 
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the forearm will respond by pronation or supination. This movement may go to the extremes 
of normal anatomy or beyond—in which case a forced rotation injury will result—or, more 
commonly, will be arrested before these extremes are reached. In either case a rotation 
violence has been applied to the limb, and the pattern of the fracture and soft-tissue injury 
will vary accordingly. The differentiation between forced rotation injuries and those sustained 
while the forearm is pronating or supinating within its normal range is important. In the 
former group the injuries to be expected can be calculated and there is experimental evidence 
to support these calculations. In the second group—which may be termed pronation or 
supination injuries as opposed to forced pronation or forced supination injuries—the picture 
is not so clear, but it is reasonable to suppose that, if the body is moving in a rotary direction 
as it falls, this rotation will to some extent determine the direction of displacement and the 


Fic. 26 Fic. 27 Fic. 28 Fic. 29 
Figure 26—Pronation-type greenstick Figure 28—Supination-type greenstick 
fracture of radius and ulna. Angulation fracture of radius. The angulation is 
is backwards. Figure 27—Full forwards. Figure 29—The fracture has 
supination has reduced the deformity. been reduced by full pronation. 


nature of the soft-tissue injury. Pronation and flexion are closely allied, both mechanically 
and developmentally, and a fracture occurring while the forearm is pronating is likely to 
develop a forward deviation of the distal fragment, with backward angulation at the 
fracture.* One can demonstrate this by pronating one’s own forearm with the other hand; 
there is in pronation a flexing force which in the presence of a fracture will produce a 
backward angulation (Fig. 24). Supination and extension are similarly related, and supination 
fractures will, if they angulate, angulate forwards (Fig. 25). In each case vertical compression 
supplies the fracturing force but the rotation element decides the direction of angulation. 
These principles can be most easily illustrated in greenstick fractures of the forearm with 


* This Journal follows the usual convention of describing angular deformity of a broken bone as a whole 
and not of the distal fragment or the proximal. Thus forward angulation (likewise forward bending or 
bowing) implies that the point (or convexity) of the angle (or bow) is directed forwards; in backward 
angulation the point of the angle is directed backwards; and so on. When speaking of the direction of the 
distal fragment, we prefer to avoid ambiguity by speaking of deviation rather than angulation. For 
instance, if the lower fragment of a broken bone is deviated backwards, the bone as a whole shows forward 
angulation. 
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angulation, which can be completely corrected by reversing the rotational force that has 
caused it (Figs. 26 to 29). Furthermore, in these fractures the bones are often broken at 
different levels and the radius angulated more than the ulna; this would indicate that a 
rotation force has been acting, for in pronation and supination the radius moves around the 
static ulna and, if it is fractured while rotating, its deformity would naturally be greater. 

This conception makes a new approach to these injuries possible. If, for example, backward 
angulation is part of the pronation element then the simplest, most effective, and least 
damaging method of correcting it will be by placing the limb in full supination: the intact 
soft tissues on the pronation side will then be tightened and will tend to hold the reduction. 

In practice the reduction of a greenstick fracture with angular deformity by full pronation 
or supination, according to whether the angulation is forwards (supination type) or backwards 
(pronation type), is surprisingly easy (Figs. 26 to 29). One has but to grasp the limb at the 
wrist and fully pronate or supinate as the case may be, and the reduction is complete; there 
is no undue force, no breaking or tearing of intact soft tissues, no manipulation at the fracture 
site. The limb is, as it were, a green sapling which has been twisted and has bent to the twist 
as a sapling will: if the twist is undone the bend disappears and the limb is straight again. 
If the limb is rotated back again in the opposite direction the angulation can be seen to recur, 
and to disappear again when the original manoeuvre is repeated. Not only is reduction thus 
secured more easily and more gently than by the usual method of “ correcting ’’ the angulation, 
but it is more complete, for the intact bone and periosteum of the fragments are restored to 
their correct rotational alignment. After reduction, the position can be held with comparative 
certainty by immobilising the limb in an above-elbow plaster in full pronation or supination 
according to the type of fracture one is dealing with. For example, in a pronation-type 
greenstick fracture (in which the angulation was backwards) which has been reduced and 
immobilised in full supination, the deformity cannot recur because the supinators cannot 
initiate the displacement which the long flexors will develop. 

As a practical method of treating all greenstick fractures with angulation the method is 
open to criticism. Full rotational movement takes longer to return after immobilisation in 
full pronation or supination; moreover if the method is used as a routine sooner or later a 
complete fracture of the radial shaft will be so treated with disastrous results, for the fracture 
will unite with a gross rotational deformity between the two fragments. As a method of 
reducing these fractures, however, it has much to commend it for it is simple, certain and 
atraumatic. Immobilisation in the overcorrected rotational position should perhaps be confined 
to those difficult cases of greenstick fracture with angulation just above the wrist, in which 
redisplacement is fairly common, and for those cases that have required remanipulation for 
recurrence of deformity. 


CONCLUSIONS 


An attempt has been made to describe some of the ways in which the element of rotation, 
which is so important a part of the function of the normal forearm, has a bearing upon the 
mechanism and treatment of forearm injuries. In particular, distinction is drawn between 
those injuries in which the shaft of the radius remains in continuity, and those in which there 
is a complete fracture of the bone. In the former, rotation of the hand in the reduction will 
be transmitted to the upper end of the radius, and extremes of rotational movement may 
safely be used to obtain and hold a reduction. In the latter there is likely to be a rotational 
deformity between the two radial fragments, and the lower radial fragment must be placed 
in accurate rotational alignment with the upper. In the first group reduction, and in certain 
cases immobilisation, in full pronation or full supination has been shown to have a place in 
the treatment of those cases in which a rotation violence has shaped the pattern of the injury. 
Soft tissues may be used to guide and hold a reduction in a rotational injury, just as in injuries 
of other types. An injury caused by forced pronation should logically be treated in full 
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supination, for only thus are the intact soft tissues on the “‘ pronation side ”’ of the limb used 
to the best advantage. 

In the mechanism of injuries. caused by rotation violence it is emphasized that vertical 
compression is usually the basic force, to which a rotation force may be added by the direction 
of momentum of the body weight. Such injuries may be grouped into forced rotation injuries 
(in which the violence applied has taken the limb beyond the normal ranges of rotational 
movement), and injuries occurring while the limb is pronating or supinating. In the latter 
group the rotational element determines the pattern of the injury: pronation and flexion are 
closely allied, and a fracture occurring while the forearm is pronating will develop a backward 
angulation: so also a supination injury will produce a forward angulation. 

On the basis of these considerations injuries of the forearm may be classified as follows: 
Injuries in which the shaft of the radius remains in continuity 
Forced pronation injuries: 

1) Forward dislocation of the head of the radius. 

2) Backward dislocation of the lower end of the ulna. 

3) The anterior Monteggia fracture-dislocation. 

These injuries should be reduced and immobilised in full supination to prevent recurrence 
of deformity. ‘he lateral and posterior Monteggia injuries are probably variants of dislocation 
of the elbow and are not caused by rotation violence. In general it is considered that all 
dislocations of the head of the radius are best treated in full supination. 


Pronation injuries: 

Greenstick fractures of the radius, and of both bones of the forearm, with backward 
angulation. Reduction of deformity is most easily obtained by manipulating into full 
supination. Certain fractures may with advantage be immobilised in this position. 


Supination injuries: 
Greenstick fractures of the forearm with forward angulation. Reduction is best obtained 
by full pronation. 


Injuries in which the shaft of the radius is in two separate fragments 

This group includes all complete fractures of the shaft of the radius and of both bones of 
the forearm. There is nearly always a rotational deformity between the two radial fragments 
and its correction is a dominant factor in the treatment. 
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ON CONGENITAL DISLOCATION OF THE HIP 
GERALD L. BURKE, VANCOUVER, CANADA 


Studies of congenital dislocation of the hip have ranged in their conclusions from the words 
of Hey Groves (1928): ‘‘ Congenital dislocation of the hips is a deformity which is mysterious 
in its origin, insidious in its course and relentless in its final crippling results,’’ to those of 
Brewster (1945): ‘ The etiology of the congenital dislocated hip is unknown. Many theories 
have been advanced, any one is just as good as another.’”’ Browne (1948) brought some order 
and simplicity out of chaos when he stated: ‘‘ The hip is displaced during intra-uterine life 
by a thrust upon the knee by the uterine wall, which sends the head of the feraur backwards 
out of the acetabulum.’’ He made a valuable contribution in implying that the process was 
an accident, and in emphasising the necessity of movement in treatment, but one feels that, 
when the movements of the gravid uterus are considered, his conception of the etiology is 
unlikely. The body of the uterus is maintained in a state of tone as the foetus grows, but 
intermittent slow contractions of the whole uterus occur throughout pregnancy. Localised 
parts of the uterus can, of course, contract as a result of cold hands, brusque handling, or 
the active movements of the child, but this also is a slow hardening of the muscle rather 
than an active “ thrust.’’ It is hardly possible that either of these movements could give an 
active thrust to the foetal knee and dislocate the hip. Even if a part of the uterus were capable 
of taking a solid thrust at the foetal knee it would instantly be opposed by an equal and 
opposite force at the hip in accordance with Pascal’s principle, which force would prevent 
dislocation. The frequency of bilateral dislocation is a further point against this hypothesis. 
Finally, a number of cases have been described in the literature in which congenitally 
dislocated hips were found in extra-uterine pregnancies. ‘‘ Heusner records a bilateral 
dislocation in a five months’ foetus from an extra-uterine pregnancy, and a unilateral one in 
a foetus, ten inches long.’’ (Tubby 1912.) The case reported by Lesk (1948) as ‘‘ Extra- 
uterine Full Term Pregnancy "’ was delivered by laparotomy in March 1947. I was privileged 
to see the child at the Children’s Hospital, Vancouver, in November 1948 when she was 
twenty months old. She had a congenital dislocation of the left hip. 

As recorded by Tubby (1912), some writers have “‘ gone so far as to say that in some cases 
the head had not occupied the acetabulum at all, and therefore dislocation is a misnomer. 
More recent investigations into the manner of development of the hip bone do not confirm 
this idea. The mesoblast, from which the cartilaginous models of the bones are developed, 
forms at first an unbroken mass in this region. The researches of Petersen (1893) and von 
Friedlaunder (1892) show that the shape of the articular surfaces is defined before the joint 
cleft is differentiated, and before rotation of the limb takes place.” 


A NEW CONCEPTION OF THE CAUSE OF DISLOCATION 


As a new concept may I suggest, as a generalisation, that increasing deformity is the result 
of soft tissue contracture (or a relative shortening of normal muscle) upon which growth of bone is 
superimposed. This I believe to be the etiology of congenital dislocation of the hip. A familiar 
observation is the deformity of bone and joint in an extensively scarred child, which increases 
as the child grows but does not increase further when skeletal growth ceases. In an adult 
the deformity does not increase after the scar stops contracting. Also in poliomyelitis, for 
example, strong muscles inadequately opposed by paralysed muscles constitute the soft tissue 
contracture and as growth proceeds deformity increases. If an adult is stricken with 
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poliomyelitis and his peroneal muscles are paralysed, his tibial muscles will hold the foot in 
a position of strong inversion but, as there is no growth, bony deformity of the foot itself 
does not occur. 

Growth of different tissues and of different parts of the body occurs in poorly understood 
sequence. The growth of any tissue occurs in waves, but the wave of one tissue is not 
synchronised with that of another in mathematical exactitude. Most cases of growing pains 
are probably the result of accelerated growth in a long bone with slower growth in the 
corresponding muscles. 

It is suggested, then, that the primary cause of congenital dislocation of the hips is a 
relative lag in muscle growth. The adductor muscles, assisted by the flexors, provide the 
principal dislocating force and these constitute the “‘ soft tissue contracture.”” A spurt of 
growth by the femur is the “‘ superimposed growth.”’ In the foetal position the femoral head 
is forced against, and over, the postero-inferior rim of the acetabulum, which at the time of 
dislocation is about the shape and size of a vest button, and too‘small for the femoral head. 
Only a slight discrepancy in growth between muscle and bone is therefore effectual, and 
“the deformity, lameness and shortening increase rapidly during the years of growth” 
(Tubby). The process is a simple accident to a normal foetus. If the hips are reduced, reduction 
maintained and a wide range of movement allowed, the result should be a normal hip. 

The well known sex distribution—five, possibly ten, girls to one boy—of congenital 
dislocation of the hip is explained by Heusner’s (1902) observations. He stated that ‘ the 
joint capsule is sufficiently lax in the foetus, especially the female, to permit subluxation 
backward. If the thigh is flexed and pressed downward and backward, the head can be 
displaced half-way out of the acetabulum.” 


TREATMENT 


To reduce the hip the child is placed on his back. The hip is flexed and adducted. Traction 
is applied to the femur, the greater trochanter is forced distally and flexion is continued. 


When the point of exit is reached, the dislocation is usually reduced with a distinct click. 
If this does not occur, the femoral head must have passed up over the acetabulum. This 
error is betrayed by four signs, none of which is present if the hip has reduced: 1) the thigh 
creases persist and are deepened; 2) there is apparent shortening of the femur; 3) movement 
is restricted; and 4) the greater trochanter describes a palpable arc of movement in an 
opposite direction to that of the shaft as the femur is moved to and fro. If the error does 
occur, the head must be replaced behind the acetabulum and the manoeuvre repeated. 
After reduction, both hips are abducted as widely as possible and a bilateral right-angle 
plaster spica applied. The spica is left on for four to six weeks in order to obtain adequate 
stretching of the adductor muscles. This period of immobilisation is indispensable; without 
it dislocation will recur. It allows the structures about the hip to heal and to become adapted 
to their new relations. The spica is then replaced with the mobile brace which allows the 
child considerable freedom of movement. 

It is essential that in the unilateral case both hips be abducted. If a single spica be used 
the sound hip will assume a position of flexion and adduction. This position predisposes the 
sound hip to dislocation and a small acceleration in femoral growth will cause it to dislocate. 

The principle of maintaining full abduction while allowing movement has been used by 
several individuals. Barnes’s braces, Browne’s splint and the pillow-splint of Freijka of 
Prague all conform to this principle. Strangely enough, apart from a brief abstract of Browne’s 
Moynihan Lecture, none of these men has published anything on his work. 

The mobile brace shown in Figures 1 and 2 has proved satisfactory. It maintains 
reduction and allows quite a good range of movement. It is of strong construction and 
effectively combats the extraordinary ability of an infant to escape from an orthopaedic 
restraint. The design of the brace is apparent in the figures. The back and abdominal plates 
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and the leg bands are made of strong aluminium alloy covered with waterproofed leather; 
they are attached to the connecting bar with four bolts passing through holes in the bar and 
held with lock-nuts and wing-nuts. There is a fair range of adjustment but two or three 
sizes are necessary for a child treated from infancy to the end of his first year. 

The length of treatment is usually about one year. When the child is ready to walk, he 
will walk in the brace. If radiographs show satisfactory progress the brace may be removed 
as soon as full weight can be borne on the affected limb without discomfort. 


Fic. 1 
The mobile brace. 


Open reduction—With infants reduction is usually easy. In the difficult cases in which open 
reduction is indicated a preliminary period of traction is helpful. If this is not enough, 
adductor tenotomies and section of the psoas tendon followed by two or three weeks in 
traction greatly simplify the open reduction. The exposure described by Gibson (1950) is 
simple and almost atraumatic and easily allows the conservative capsulotomy which is all 
that is necessary for reduction. The course described is then followed. 


THE IMPORTANCE OF EARLY DIAGNOSIS 


The child shown in Figures 2, 3 and 4 is the one referred to in the November 1950 issue 
of this Journal (Vol. 33-B, page 751). For some obscure reason the obstetrician suspected, 
before the birth of this child, that it had bilateral dislocation of the hips. He confirmed the 
diagnosis at birth and orthopaedic treatment was started on the third day. This ideal case 
brings up an important point. If orthopaedic surgeons were to make the obstetricians and 
paediatricians in their vicinity conscious of the possibility of congenital dislocation of the 
hips most of these cases would be recognised at birth. If these colleagues were instructed 
simply to look for loss of abduction in ‘the infant’s flexed hip practically all of these cases 
would be diagnosed correctly at birth. They might even be persuaded to look for supporting 
evidence: 1) unusually deep or asymmetrical thigh creases; 2) broadening of the perineum; 
3) the palpable head lying posteriorly in the buttock; 4) the movement of the trochanter 
(mentioned above) as the shaft is moved to and fro. If doubt remains a lateral radiograph 
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Fic. 2 Fic. 3 


Case 1—Bilateral congenital dislocation of the hips, in which the diagnosis was established immediately after 
birth. Figure 2—Aged five weeks, in mobile brace after reduction and preliminary period of immobilisation. 
Figure 3—Aged eighteen months. Hips clinically normal. 


Fic. 4 
Case 1—Radiographs of hips at the age of eighteen months. 
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should be obtained. The antero-posterior view alone is of little value as at this stage the head 
lies directly behind the socket. 

Since the process is essentially a simple accident, normal hips should be the routine result 
if the patients are seen as infants. In older children whose hip development has been retarded 
for some years it does not seem possible that any other method of treatment could excel that 
of the pressure of the head in the acetabulum combined with the physiological stimulus of 
movement. If these conditions are met re-formation of the joint proceeds with such orderly 
rapidity that it is, I think, a conclusive argument against a primary developmental anomaly. 
In this connection Tubby wrote: ‘‘ An undue proportion of the specimens describing this 
condition at birth have been obtained from foetuses rendered non-viable by other grave 
anomalies, so that it must not be too readily assumed that the hip condition is exactly similar 
to that which obtains in cases where no other developmental anomalies exist.” 


SUMMARY 


A new concept of the etiology of congenital dislocation of the hip, which states that the 
process is simply an accident, is presented. It is observed that the diagnosis should be made 
at birth. The importance of obtaining movement of the hip, after the reduction has been 
stabilised, is stressed. Contact and function are mandatory for the natural production of a 
normal hip. A mobile brace is described which allows a wide range of movement while safely 
maintaining reduction. The success of this method of treatment supports the conception of 
the etiology on which it is based. 
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A COMPLICATION OF LATERAL MENISCECTOMY 


T. J. FAIRBANK, CAMBRIDGE, ENGLAND, and 
E. S. JAMIESON, NEWMARKET, ENGLAND 


We report what appears to be a surprisingly rare complication of meniscectomy—the 
development on the inferior lateral genicular artery of a false aneurysm which bled again and 
again into the joint, offered a problem in diagnosis and greatly delayed convalescence. 

We have observed this complication twice, and so nearly identical are the two case 
histories that they may conveniently be combined. Both were young men with a few months’ 
history typical of internal derangement of the knee, localised to the lateral side of the joint. 
From each patient a torn discoid meniscus was removed without much difficulty—one through 
a transverse incision, the other through an incision parallel to the femoral articular margin. 
In neither case was a Smillie knife used during the dissection of the peripheral part of the 
meniscus. The wounds healed cleanly and recovery was uneventful until the eleventh and 
twelfth days respectively, when a tense haemarthrosis developed and was aspirated. The 
next day the haemarthrosis recurred; it was again aspirated, and the limb was immobilised 
on a Thomas splint. Subsequently there was further sudden bleeding into the joint at 
irregular but increasing intervals. Repeated aspirations were required, and once it was even 
necessary to evacuate old clot through a small incision in the suprapatellar pouch. After 
three weeks there came an interval of two weeks when no further bleeding occurred; the 
splint was removed, exercises were restarted, and the patients appeared to be getting well. 
At about the sixth week, however, bleeding into the joint recurred, and a pulsating swelling 
the size of a hazelnut appeared over the lateral joint line, just anterior to the lateral ligament. 
In one patient there was a palpable thrill over the swelling; in both a systolic bruit was 
audible with the stethoscope. Previously, although some form of aneurysm had been suspected, 
no evidence of it had been found. The wounds had indeed bulged with the tense effusions, 
and during one aspiration it was noted that the blood from the needle ‘‘ pulsated,’’ but no 
localised pulsatile swelling had hitherto appeared. Haematologically both patients were 
normal, and there was no evidence of a bleeding diathesis. 

At this stage an arteriogram was made in one of the patients: the aneurysm, perhaps 
because it was largely full of clot, did not fill with the opaque medium, but the antero-posterior 
view, though of poor quality, showed the abrupt termination of the inferior lateral genicular 
artery at the side of the joint. 

The aneurysms were explored and were found to lie between the capsule and the synovial 
membrane. In the first case the communication with the joint was through a wide defect in 
the synovial layer, and there were two openings trom the artery into the sac. In the second 
case the aneurysm had filled the joint through a small hole, and the artery was seen to enter 
the sac at one point only. In view of the small size of the artery and the fibrosis in the wall 
of the cavity it was not possible to be sure whether these openings were the divided ends of 
the vessel or side openings. The artery behind the aneurysm was dissected clear and ligated. 
Although no further bleeding occurred, convalescence was slow. One patient was playing 
first-class football within a year; the other, a New Zealand officer, returned home and we 
have been unable to trace him. 

Although we have received reports of two popliteal aneurysms after lateral meniscectomy 
(neither of which bled into the joint) inquiries from many colleagues have produced only one 
case similar to our own. This patient also developed an aneurysm of the inferior lateral 
genicular artery at the same site, in this instance after the removal of a cystic meniscus. 
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A search of the literature has failed to reveal any account of the complication we describe, 
although Elkin (1948), in a paper on aneurysms following surgical procedures, mentions 
one such case in which further operation was refused; he did not state which side of the 
joint was involved. We are therefore left with the virgin problem of why these aneurysms 
occur, and yet occur so rarely, after what we believe to be a relatively common arterial injury. 


ANATOMICAL STUDIES 


Many anatomical text-books, including those of Gray and Cunningham, depict the 
anterior half of the inferior lateral genicular artery running forwards just below the tibial 


ding genicular artery 


Articular branch of 
descending genicular artery 
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Lateral inferior genicular artery 


Arterial anastomosis around the knee joint. (Reproduced from Gray’s Anatomy 
by permission of Messrs Longmans Green & Co.) 


margin (Fig. 1), in which position one might assume that it is out of danger during the operation 
of meniscectomy. This is inaccurate. The artery is sometimes shown as an extracapsular 
structure throughout its course; this also is false. We have investigated the anatomy by 
dissection and arteriography in twenty-five limbs, mostly necropsy and amputation specimens. 
The point of origin of the vessel varies widely; it may arise well above or below the level of 
the joint from the popliteal artery or from one of its major muscular branches. It passes deep 
to the lateral head of the gastrocnemius and superficial to the tendon of the popliteus. It 
pierces the capsule just behind the lateral ligament (Fig. 2), and-at this point it is relatively 
fixed. Passing under the ligament it runs forwards in the extrasynovial fat at the level of 
the meniscus and usually very close to its upper margin (Fig. 3), where it lies deep to the 
aponeurosis of the vastus lateralis and to the true capsule; the latter is a very thin layer 
indeed in this region. This description of the course of the artery is accurate for every specimen 
that we have examined, and in the lateral views of a series of arteriograms the course of the 
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Fic. 2 Fic. 3 
Dissected specimens showing the course of the lateral inferior genicular artery. Both photographs 
show the right knee from the lateral aspect. Figure 2—The artery is indicated by the scissors 
points; the upper artery forceps holds the lateral ligament. Figure 3—The lateral ligament has 
been turned down to show the artery passing deep to it, in relation to the synovial membrane 
and periphery of the lateral meniscus. 


Fic. 4 Fic. 5 
Arteriograms of a normal limb. Note course of lateral inferior genicular artery close to the lateral joint line. 
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anterior half of the vessel was constant (Figs. 4 and 5). It was further noted that, if the artery 
was deliberately exposed at the side of the joint during an operation, its relationship to the 
meniscus did not alter whether the joint was extended or flexed. It should also be observed 
that no artery lies in a comparable position at the medial side 
of the joint, the medial inferior genicular artery running well 
below the joint level. 


DISCUSSION 


It is clear that the lateral inferior genicular artery is in danger 
during lateral meniscectomy. Its anterior end is commonly seen 
and divided where it runs upwards to anastomose with the 
corresponding branch of the superior lateral genicular artery, and 
if the vessel is large enough the appropriate measures are taken. 
Under the lateral ligament it is protected by the tendon of the 
popliteus, and behind the ligament it rapidly leaves the operation 
field. At the point we are interested in, however, the artery lies 
close to the meniscus and the area of dissection is becoming lost 
to direct vision. Traction forwards and medially on the freed 

: <p anterior end of the meniscus puts the synovial membrane on the 
Diagram showing proximity A 
of the lateral inferior genic- stretch during this part of the dissection, and drags it away from 
ular artery to the plane of the artery (Fig. 6). Even so, the vessel is in danger if the plane 
meniscectomy. Traction on Of dissection wanders out, however little, from the periphery of 
the meniscus draws the the meniscus, and it is not surprising that under a tourniquet a 
from the artery, which will | Wound of the vessel might pass unnoticed. When the meniscus 
escape injury provided the is discoid or cystic, traction does not displace it so easily because 
confined strictly to the Of its greater rigidity, fixity or bulk; accurate division of its 
periphery of the meniscus. synovial attachments is therefore more difficult, and we feel that 

in such circumstances the artery may often be wounded. More- 

over, traction on the antero-medial part of a discoid meniscus tends to produce a lateral 
rotation force on the meniscus itself: the consequent backwards movement of its lateral 
margin and unsevered synovial attachments might well swing the artery into the line of 
section, just anterior to the fixed point at which the vessel penetrates the true capsule. 

As in other sites it is probable that complete division is followed by retraction of the 
vessel ends and rapid cessation of bleeding, but a lateral wound might well result in an 
aneurysm such as we describe. However, the inferior lateral ganicular artery is a small vessel, 
and such a lateral wound is unlikely to occur often. 

Rare though this complication may be, it will doubtless occur again. In the light of 
this brief experience we now feel that if recurrent haemarthrosis develops after lateral 
meniscectomy early exploration of the inferior lateral genicular artery would be justifiable 
even in the absence of unequivocal signs of an aneurysm. It is the leak into the joint rather 
than the aneurysm itself that matters. The possible area of wounding is so limited and so 
well defined, and the vessel so easily exposed by dissection, that a very simple operation 
might well save weeks of pain and months of disability. 


Fic. 6 


We are indebted to Mr Gilbert Parker for kindly providing details of the third case mentioned in this paper, 
and to Mr H. Usmond-Clarke and Dr Susan Gauvain for reports of the cases of popliteal aneurysm. 
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INJURY TO THE POPLITEAL ARTERY DURING MENISCECTOMY 
Report of a Case 
W. T. Ross, JOHANNESBURG, SOUTH AFRICA 


A man aged twenty-three years was operated upon in July 1948 for a torn posterior 
cruciate ligament and lateral meniscus of the right knee, the sequelae of a football injury 
four years previously. The lateral compartment of the knee was opened and it was seen 
that he had a double bucket-handle tear of the meniscus. The meniscus was fairly loose 
except at the back where it was firmly attached. While the posterior horn was being divided 
it suddenly came forward, and the knife was felt to penetrate the capsule at the back of the 
joint. There was a little bleeding, but as a tourniquet was in use this indicated that a fairly 
large vessel had been damaged. 

The wound was closed, the tourniquet removed, and the limb was watched for ten 

minutes. Some circulation returned to the skin of the foot, but no pulsation could be felt in 
the dorsalis pedis or posterior tibial artery; therefore a diagnosis was made that the popliteal 
artery itself had been damaged. The tourniquet was reapplied, the patient turned on his 
face, and the popliteal space opened widely. It was found that the anterior half of the popliteal 
artery had been severed, as well as another small vessel, probably the azygos [middle 
geniculate} branch, going into the back of the knee joint. The artery was washed out with 
heparin and 5,000 units of this drug was injected into the popliteal vein. The rent in the 
artery was carefully sutured with fine silk, interrupted stitches and one everting mattress 
stitch being used; the tourniquet was then removed, and pulsation in the foot returned 
immediately. The suture line was watched for leaking and the wound closed. The lower 
limb was bandaged on to a pillow in 30 degrees of flexion and instructions were given that 
no heat should be applied to it. The usual muscle exercises were ordered. 
Post-operative treatment—Anti-coagulant drugs were given for three days after operation. 
This treatment was probably the cause of a haemarthrosis of the knee joint, from which 
four ounces of almost pure blood was aspirated a week later. The circulation in the foot 
was normal at all times after operation, and the dorsalis pedis and posterior tibial arteries 
were easily palpable. There was no sensory loss in the foot. 

After five weeks the patient was discharged. There was no abnorrnal pulsation in the 
popliteal fossa, movements of the knee were almost full, and there was only slight effusion ; 
indeed, he was progressing as well as a patient after an uncomplicated meniscectomy. Two 
weeks later he returned to full work and began tennis and swimming. A year after his discharge 
he came to hospital »*ter a game of football with a small effusion of the knee, extension limited 
by 20 degrees and ¢ sme tenderness over the medial meniscus. The symptoms were relieved 
by two weeks’ physiotherapy. When he was last seen, three years after operation, he had no 
symptoms other than slight swelling of the knee after strenuous exercise. The circulation in 
the foot was normal, and there was no evidence of aneurysm in the popliteal fossa. The accident 
was unfortunate, and as far as I know unique, but he made an excellent recovery. 
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CALCINOSIS* 


A. R. HAMILTON, SYDNEY, AUSTRALIA 


According to the American Illustrated Medical Dictionary (Dorland 1944), calcinosis is 
“a condition marked by the deposition of calcium salts in nodules under the skin, in muscles, 
tendons and nerves,” whereas calcification is defined as ‘‘the process by which organic tissue 
becomes hardened by a deposit of calcium salts within its substance.” Brooks (1934) and 
Atkinson and Parkes Weber (1938) have described the history of the condition and 
co-ordinated the clinical and biochemical investigations of many cases. Calcinosis is usually 
described as of two types, calcinosis universalis and calcinosis circumscripta. 

Calctnosis universalis more frequently affects children, the youngest reported being five 
weeks old. It is widespread throughout the body, is often associated with scleroderma and 
sclerodactylia, and may be fatal. The flexor aspects of the limbs are more prone to be affected 
and the fingers. usually escape. Calcinosis circumscripta, on the other hand, usually affects 
older persons and is more often confined to the terminal phalanges of the fingers and extensor 
aspect of the elbows and knees, where great fluctuant masses may be present. In both'types 
the deposits are multiple and often symmetrical. Females are more frequently affected than 
males, especially in calcinosis circumscripta. Some writers believe that degenerative changes 
occur in fibrous and fatty tissue before calcium is deposited. Peripheral vasomotor disorder 
and Raynaud’s disease are commonly associated with calcinosis. and it is reported that 
syphilis and malaria have been precursors of some cases. Sometimes the skin over the calcium 
nodules ulcerates and a cheesy purulent material exudes, and, in severe cases, the whole or 
most of the skin may be affected and extensive ulceration occurs. In calcinosis universalis 
the joints of all limbs may swell and stiffen. Many theories as to the etiology of the disorder 
have been enunciated but none has yet been proven. The deposits consist mainly of calcium 
phosphate and calcium carbonate and they are often associated with giant-cell formation and 
inflammatory reaction. Other chemical substances are sometimes present in small quantities. 
The blood chemistry has been examined exhaustively in many cases and, although the calcium 
content of the blood may be high in a large number of cases and has sometimes been depressed, 
it is usually normal. Phosphates in the blood stream are sometimes increased. The general 
consensus is that calcium metabolism is not disordered. 

Many treatments have been tried, mostly without benefit. Spontaneous recovery has 
been reported, and cure or improvement has been ascribed to many remedies, including a 
ketogenic diet, Bier’s hyperaemia, ammonium chloride, low calcium diet, extract of anterior 
pituitary gland and thyroid, radiotherapy, sodium citrate, disodium phosphate, and partial 
thyroidectomy. Recent cases have been reported by Norman (1947), Woolf (1947) and McLean 
and Lebo (1948). The last was in a man, aged fifty-six years, who had been taking 18,000 
international units of vitamin A and 150,000 units of vitamin D daily for two and a half years. 
Fourteen months after the vitamin therapy had been stopped, all symptoms disappeared 
and the calcium deposits had vanished. In this case the serum calcium and phosphorus were 
: normal whereas the acid phosphatase was raised. Aviators with traumatic and similar 

calcifications were subject, at high altitudes, to attacks of pain (‘‘ bends’’) ascribed to 
deprivation of blood supply for various reasons including gas bubbles and arterial spasm 
(Allan 1945). Burnett et al. (1949) described five cases of fairly widespread calcinosis, with 
hypercalcaemia and renal insufficiency, ascribed to excessive ingestion of milk and alkalies 
over a prolonged period for peptic ulcer. 


* Paper read at the Annual Meeting of the Australian Orthopaedic Association in Adelaide, May 1950. 
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CALCINOSIS 573 


The foregoing remarks relate to the fairly generalised type of calcinosis, and very scant 
reference is made in the literature to the type of calcinosis which stimulated the writing of 
this paper—namely calcinosis localised to one deposit of calcium, or at most two symmetrically 
placed deposits. Elmslie in 1932 described his findings at operation in eight cases of 
supraspinatus calcinosis. In some cases the deposit communicated with a small cavity in the 
greater tuberosity and most of his cases were cured by operation and physical therapy. In 
order to separate this type from the others one might designate it “‘ calcinosis localisata.”’ 


CALCINOSIS LOCALISATA 

We are all familiar with supraspinatus calcinosis and the calcium deposit in the 
subacromial bursa; the former is probably the more common, and in my experience is more 
frequent in the upper and middle classes of society than in the labouring class. The condition 
can be either insidious or acute in onset, and those with a long history of ache in the shoulder, 
and pain on movement, sometimes suddenly develop acute pain, extreme tenderness and a 
moderate degree of swelling in the region of the greater tuberosity with marked muscle 
spasm ; in some cases the shoulder has increased local temperature and the patient may have 
a fairly high temperature—in one case 101-8 degrees Fahrenheit—and increased pulse rate. 
Radiographs show a deposit of calcium which most likely preceded, by some weeks at least, 
the acute culmination which brings the patient to treatment. In some cases it may be difficult 
to state whether the calcium deposit is in the supraspinatus tendon or in the bursa, whereas 
in other cases there is no doubt that it is in the bursa. On one occasion the supraspinatus 
region was explored for the deposit and the tendon of that muscle was found to be extensively 
impregnated with calcium granules—the patient took many months to recover, and this 
delay might be attributed to the surgical intervention. 

The calcium deposit disappears completely in almost every case provided the joint is 
rested uninterruptedly and completely for at least six weeks. An abduction splint is best, 
because sometimes a considerable degree of periarticular fibrosis is left after the calcium 


disappears and the restoration of movement, which may be very slow, is more readily 
accomplished from the abducted position. If one can be certain that the deposit is in the bursa, 
aspiration and irrigation through two large-bore needles, or incision and evacuation of the 
calcium, may hasten relief. Radiotherapists contend that radiotherapy brings improvement 
and even cure. Not infrequently supraspinatus calcinosis is bilateral, althcugh only one 
shoulder may be painful. 


CASE REPORTS 

Cases 1 and 2. Calcinosis in the supraspinatus tendon—Intense pain with local swelling 
and heat, and marked muscle spasm. In each case radiographs showed a well defined opaque 
deposit above the greater tuberosity (Figs. 1 and 2). Local anaesthetic injected without marked 
benefit. In one, the history of a painful stiff shoulder preceded the final acute stage by two years. 
Both patients had a raised temperature and pulse for some days, and in one of them there was a 
neutrophil leucocytosis and an increased blood sedimentation rate; in this case pain was referred 
to the neck, and down the arm to the whole of the hand. An abduction splint was worn for many 
weeks and almost full shoulder movement has been restored; although complete absorption of the 
calcium has taken place, slight pain is felt at the extreme of certain movements. 

Case 3. Calcinosis probably in a bursa—Woman aged forty-seven years. Pain in shoulder 
for three weeks. Acute onset during night. Swollen for two weeks. All movements of shoulder 
limited. Radiographs showed deposit (Fig. 3). Blood sedimentation rate normal. Abduction splint 
applied. Seven weeks later calcium almost gone. Wore splint for three months. Some adhesion 
formed in spite of constant physiotherapy. Shoulder manipulated, with restoration of full move- 
ment. Recent examination revealed a full range of movement; some periarticular fibrosis causing a 
“noisy ’’ joint; slight pain during occupations requiring an abducted arm; and a small flake-like 
deposit of calcium distal to the greater tuberosity and far removed from the original deposit. 
Case 4. Calcinosis in subacromial bursa—Woman aged thirty-five years, complained of pain 
in the left shoulder for about ten weeks. The pain began while playing golf, and gradually increased 
and finally limited the movements of the shoulder. Examination revealed an acutely tender 
swelling about three-quarters of an inch in diameter situated over the lateral aspect of the greater 
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Fic. 1 Fic. 2 
Case 1—Calcinosis in supraspinatus tendon. Case 2—Calcinosis in supraspinatus tendon. 
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Case 3—Calcinosis above the greater tuberosity Case 4—Calcinosis in subacromial bursa. 
—probably in a bursa. 
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CALCINOSIS 575 


tuberosity of the humerus. Movements of the shoulder were full and accompanied by phasic pain 
during abduction and rotation and also by a sharp click. No pyrexia. Radiographs showed a large 
deposit in the subacromial bursa (Fig. 4). An abduction splint was applied; calcium absorbed 
completely in five weeks and full function was regained nine weeks after application of splint. 
Case 5. Supraspinatus calcinosis with acute symptoms—Male aged forty-two years. Three 
days previously dumped on to right shoulder when surfing. No discomfort until same evening when 
shoulder and upper arm became painful and pain increased. On examination, shoulder swollen and 
acutely tender over lesser tuberosity and tip of coracoid. All movements of shoulder were very 
restricted. Shoulder warm. Radiographs showed small area of supraspinatus calcinosis. Pyrexia 103 
degrees Fahrenheit. Treated by rest. In two weeks complete recovery took place. Subsequent examin- 
ation revealed full range of movement and no tenderness: further radiographs were not taken. 
Case 6. Calcinosis of the ankle region—On one occasion, a small quantity of material like that 
found in calcinosis was evacuated through an incision into the subcutaneous tissue on the antero- 
lateral aspect of the ankle region for a painful swelling in a middle-aged man, with complete 
relief of symptoms. 

Case 7. Calcinosis of a thumb— Acute onset of pain and swelling of thumb. The thumb was 
hot and the condition simulated a deep infection. Radiographs showed an opaque deposit in front 
of the interphalangeal joint (Fig. 5). Incision and evacuation of the calcium resulted in a complete 
relief of symptoms. The patient was a dentist, and repeated pressure of the thumb on the local 
anaesthetic syringe might have been a causative factor. 


Fic. 5 Fic. 6 
Case 7—Calcinosis of a thumb. Case 8—Calcinosis of a finger. 


Case 8. Calcinosis of a finger—Female aged thirty-four years. This patient, a medical 
practitioner, gave a history of vague pain in the right middle finger; about six weeks after the onset 
of pain she received a very firm handshake, and three hours later the finger was very tender and 
swollen. The temperature was raised to 99 degrees Fahrenheit. Radiographs showed a deposit of 
calcium (Fig. 6). The swelling and pain increased and became unbearable; a splint was therefore 
applied. The dorsum of the hand swelled and the finger became rigid. A week later, symptoms 
began to improve and a few days later still she was able to use the hand (ironing) and recovery 
took place in three or four weeks. A radiograph taken three months later showed slight deposit 
of calcium still present. On examination five months after the acute onset there was some 
tenderness on firm pressure and slight thickening over the joint antero-laterally; movements were 
full. Three months later there was no pain, tenderness, swelling or limitation of movement, and 
a radiograph showed complete disappearance of the calcium. 

Case 9. Calcinosis in the region of the lateral epicondyle of the humerus (lig. 7)—This 
case was reported in the British Journal of Surgery (Hamilton 1938). 

Case 10. Calcinosis at the back of the wrist—A ganglion had been present in the wrist for 
two years. Sudden severe pain with increased swelling, and raised local temperature. Radiograph 
showed calcified deposit (Fig. 8). The wrist was splinted, penicillin and sulphonamides, and infra-red 
ray were administered. At the end of six weeks a radiograph showed complete absorption of the 
calcium. (Dr F. C. Yarad’s case). 

Case 11. Calcinosis in the region of the subscapularis bursa—A man aged forty-seven 
years complained of pain in the region of the left shoulder. Six weeks previously he had fallen 
on to his left elbow; three weeks later he could not lie on the left shoulder which made a “ crunching 
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Fic. 7 Fic. 8 
Case 9—Calcinosis near lateral epicondyle of humerus. Case 10—Calcinosis at dorsum of the wrist. 


Fic. 9 Fic. 10 
Case 11—Calcinosis in the region of the Case 12—Calcinosis in the region of the greater 
subscapularis bursa. trochanter. 
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noise ’’; one week later he suffered ‘‘ pins and needles’”’ in the left upper arm, followed by pain 
in the shoulder. Radiography showed calcium deposit in the axillary aspect of the shoulder (Fig. 9). 
The lateral view indicated this to be placed anteriorly. An abduction splint was applied for about 
eight weeks. A radiograph subsequently showed complete absorption of the calcium, and he 
resumed work soon afterwards. 

Case 12. Calcinosis in the region of the greater trochanter—local pain and tenderness over 
greater trochanter for three weeks (Fig. 10). 

Case 13. Calcinosis in the region of the flexor carpi ulnaris tendon— History of local pain; 
subsequent progress unknown. (Mr D. J. Glissan’s case.) 


DISCUSSION 

Since patients suffering from this localised type of calcinosis respond so readily to rest, 
and since extensive investigation of the calcium-phosphorus metabolism in cases of the more 
generalised type has proved negative, the patients recorded in this paper were not submitted 
to biochemical investigations. 

No information is available as to the treatment or the end-results in the cases of calcinosis 
about the greater trochanter and in the region of the flexor carpi ulnaris tendon, and they will 
therefore be omitted from this discussion. The remaining cases were all characterised by: 
1) intense pain and tenderness at the site of the lesion; 2) absence of any other clinically 
obvious area of calcinosis; and 3) the complete absorption of the calcium after rest in some 
cases and incision in others; no doubt those treated by incision would have responded to rest 
equally well, although not so rapidly. 

It appears that two factors at least must be considered in the etiology of this condition: 
first, impairment of tissue vitality by some injury or pre-existing pathological condition ; and 
second, infection by some haematogenous organism or toxin. The administration of 
antibiotics should be given a fair trial in those fulminating cases with pyrexia and abnormal 
blood sedimentation rate. 

Although splinting is effective, operative treatment in selected cases offers a more rapid 
cure; nevertheless, most patients prefer to undergo conservative treatment. In view of the 
occasional unfortunate and frequent unpleasant effects of radiation, one is loathe to 
recommend this form of treatment when rest alone will bring about improvement. 


SUMMARY 
1. The salient features of calcinosis universalis and calcinosis circumscripta are described. 
2. The term “ calcinosis localisata ”’ is suggested to distinguish the localised type of calcinosis 
from the more widespread calcinosis. 
3. Thirteen cases of calcinosis localisata are described: in five the lesion was situated about 
the greater tuberosity of the humerus; one was in the axillary aspect of the shoulder; one on 
the dorsum of the foot; two in the digits of the hand; one on the dorsum of the wrist; one in 
the region of the flexor carpi ulnaris tendon; one on the lateral aspect of the elbow; and one 
at the tip of the greater trochanter. 
4. The value of rest is emphasised; in some cases chemotherapy appeared to be indicated. 
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SYPHILITIC DISEASE OF THE LONG BONES IN THE BANTU 


SAMUEL SKAPINKER and DEVILLIERS MINNAAR, JOHANNESBURG, SOUTH AFRICA 


From the Baragwanath Hospital and the Department of Surgery, 
University of Witwatersrand, Johannesburg 


Although syphilitic lesions in bone have become increasingly rare in European 
communities, syphilis is still a common cause of bone pathology in the South African 
Bantu. Syphilis entirely accounts for, or complicates, 90 per cent of all bone lesions—apart 
from fractures—seen in the Baragwanath Hospital. 

Syphilis is notorious for the diverse ways in which it may present itself, and an attempt 
is made here to illustrate by typical examples its usual manifestations in the bones 
of the Bantu. The disease is usually classified according to the age at which it manifests 
itself—that is, in infancy, in adolescence and in the adult—and according to whether it is 
congenital or acquired. In establishing a diagnosis of syphilis we have relied upon the 
following criteria in addition to a positive Wassermann or Eagle reaction. 1) Multiplicity of 
the bone lesions. 2) Typical radiographic appearances in other parts—for example, an 
associated gumma of the clavicle, or a ‘‘ moth-eaten ”’ appearance of the skull—besides the 
lesion in the long bones. 3) Rapid resolution of the lesion, or of the symptoms, in response 
to anti-syphilitic treatment, which in most cases consisted of penicillin 600,000 units daily. 
4) When necessary, biopsy of the bone to exclude any other bone pathology. 

Pain in the affected limb was the most common symptom, although often a lesion was 
discovered during routine radiography in other conditions. Pain always subsided rapidly with 
anti-syphilitic treatment. Sometimes there was also a marked improvement in the radiographic 
appearance of the bone lesion, especially with gummata and with the disease in infants. 

In differentiating these lesions from other conditions, it might be asked how syphilis is 
distinguished from yaws; but yaws does not occur in the South African Bantu. It does not 
extend southwards beyond Northern Rhodesia (Hackett 1946) and it is unknown in the 
Union of South Africa, whence all these cases are drawn. Moreover yaws does not occur 
as a congenital affection, and the extensive scarring and pigmentation seen in yaws were not 
present in these cases. Finally in the large dermatological out-patient department of 
Baragwanath Hospital no skin manifestations of yaws have been seen. Goldmann and Smith 
(1943), in discussing the radiographic features of the two diseases, stated that it is unusual 
for syphilis to attack the bone and leave the periosteum unscathed. The opposite occurs in 
yaws, which regularly attacks the compact bone of the shaft and only affects the periosteum 
if the lesion is superficial. Helfet (1944) emphasised the acute onset of yaws in shafts of long 
bones, which simulates that of pyogenic osteomyelitis, with intense pain and swelling. For 
these reasons, in none of these cases did yaws cloud the diagnosis. 


CONGENITAL SYPHILIS IN CHILDREN 


The cases may be subdivided into early and late. Affection of only one bone is unlikely 
to be syphilitic. In children especially, it is the multiplicity of bony involvement which is 
characteristic of the disease. 

Early changes—The most valuable and reliable finding in congenital syphilis— especially in 
early cases—is a metaphysitis (Figs. 1 to 5). This has been classified by some authors as an 
osteochondritis. It is often associated with periostitis. The response to treatment is striking 
(Fig. 2). When the epiphysis is markedly affected, the consequent hyperaemia and granulation- 
tissue formation encourage epiphysiolysis when the limb is subjected to stress (Figs. 6 to 8). 
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Fic. 1 Fic. 2 


Case 1. Figure 1—Congenital syphilis affecting the long bones. Note diffuse periosteal reaction 
and metaphysitis. Figure 2—Condition after three weeks’ treatment by penicillin. Marked 
improvement in metaphysial and periosteal reaction. 


Fic. 4 Fic. 5 
Case 2—Congenital syphilis affecting the long bones. Periosteal reaction and metaphysitis of femora 
and tibiae (Fig. 3) and of right humerus, radius and ulna (Fig. 4). Figure 5 shows early improvement 
in the condition of the right upper limb after two weeks’ treatment by penicillin. 
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Fic. 6 Fic. 7 Fic. 8 


Case 3—Congenital syphilis affecting the long bones. The child was brought for advice on account 

of a palsy of the left upper limb. Radiographs showed diffuse syphilitic periostitis of humerus 

(Fig. 6) and femur on both sides. The child died from bronchopneumonia soon after admission. 

Figure 7 shows radiographs of right humerus and left femur removed at necropsy. Figure 8 is a 

photograph of the cut surface of the right humerus. Note displacement of the upper humeral 
epiphysis in radiographs and specimen. 


Fic. 9 Fic. 10 Fic. 11 
Case 4—Rarefying osteitis affecting the left upper limb in child aged three months. Figure 9— 
Condition before treatment. Note gummatous changes in the proximal end of the radius and 
widespread changes in shafts of radius and ulna. Figure 10—Improvement two weeks after 
beginning penicillin treatment. Figure 11—Four months after completion of treatment, showing 
healing. The right upper limb was similarly affected and there were other widespread congenital 
syphilitic lesions. 
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SYPHILITIC DISEASE OF THE LONG BONES IN THE BANTU 


Fic. 12 Fic. 13 
Case 5—Syphilitic periostitis, with Case 6—Syphilitic periostitis simulating 
“‘ onion-peel ’’ reaction at the periosteal Ewing’s tumour. Note also the central 
surface of the left tibia. gumma and widened medullary cavity. 


Fic. 14 Fic. 15 Fic. 16 
Case 7—Syphilis and secondary infection of bone in child aged nine years. Note 
periostitis of right humerus (Fig. 14), new bone formation behind right femur which was 
the site of a mixed infection (Fig. 15), and epiphysitis of left tibia (Fig. 16). 
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Another manifestation of early congenital syphilitic bone disease is the mixture of 
rarefying and condensing osteitis that may resemble a pyogenic osteitis but differs from it in 
the rarity of sequestration and the rapid response to anti-syphilitic treatment (Figs. 9 to 11). 
Late changes—The principal late manifestations of congenital syphilis are periostitis and 
osteitis. Gummatous osteitis also occurs and at times makes the diagnosis difficult. Periostitis 
may present as typical “ onion-peeling ’’ associated with bone sclerosis, a possible source of 
confusion with Ewing’s tumour (Figs. 12 to 16). Biopsy may be necessary and the response 
to anti-syphilitic treatment establishes the diagnosis. 


ADULT MANIFESTATIONS 

Adult cases may be the result of late tertiary syphilis, 
congenital or acquired. The “lace ’’ appearance of the 
periosteum which is seen beneath a syphilitic ulcer is not 
illustrated here because it is common to any chronic ulcer 
of the leg. The disease in the adult usually takes the form 
of osteitis or periostitis. Osteitis may be diffuse or localised. 
The diffuse form is mainly sclerosing and may eventually 


Fic. 17 Fic. 18 Fic. 19 
Case 8—Syphilitic osteitis of Case 9—Syphilitic osteitis simulating osteogenic sarcoma. Note spicule 
adult femur simulating Paget’s formation at popliteal aspect of left femur (Fig. 18). Response to 
disease. treatment by penicillin is shown in Figure 19. The right femur showed 
an area of fuzziness in the same area. 


give rise to a picture resembling Paget’s disease (Fig. 17). The localised type is mainly 
gummatous and, although the lesions may break down, sequestrum formation is 
uncommon. 

Periostitis in the adult may be of three types: 1) Simple periosteal thickening. 2) Irregular 
“ lace-work ’’ type—this is less common, but said to be more characteristic. 3) Radiating 
spicules—usually associated with underlying gummata. This last type may easily be mistaken 
for an osteogenic sarcoma and biopsy may have to be undertaken to prove the diagnosis 
(Figs. 18 and 19). Brailsford (1948) stated that the differentiation can be made radiologically, 
the spicules in sarcoma being straighter and finer, but we have not found this helpful. 
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SYPHILITIC DISEASE OF THE LONG BONES IN THE BANTU 


Fic. 20 Fic. 21 22 
Case 10—Pathological fracture Case 11. Figure 21—Radiograph showing a fracture through the 
through area of gummatous olecranon process of right ulna affected by syphilis. Union 
osteitis left humerus, with non- occurred within the usual time after immobilisation in plaster 
union and pseudarthrosis. (Fig. 22). 


FRACTURES IN SYPHILITIC BONES 


It has been said that bones affected by syphilis, especially by gummatous osteitis, are 
more brittle than normal bones and that healing is delayed after fracture. Illustrations are 
shown of two cases in which fractures occurred through bones affected by syphilis. In one 
patient fracture through the shaft of the humerus led to psendarthrosis (Fig. 20). Despite 
the appearance of sequestrum jormation at the site of the fracture there was no abscess or 
sinus. This patient, a woman, also had syphilitic osteitis of the skull. When seen recently, 
her disability was so slight that she refused treatment for the pseudarthrosis. The second 
patient sustained a fracture of the olecranon (Fig. 21) in a motor accident and, in spite of 
the fact that the bone was extensively affected by syphilis, union occurred without undue 
delay, and despite the fact that the olecranon was not sutured (Fig. 22). The fractures 
of syphilitic bones observed have been too few to allow assessment of the rate of healing. 


We wish to acknowledge our gratitude to the late Dr A. Altman, Senior Paediatrician, for collaboration in 
cases from his unit; to Professor W. E. Underwood for his encouragement; and to Mr J. M. Edelstein for 
his advice in preparing this paper. 
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CHRONIC BONE INFECTIONS IN AFRICANS 
Ten Cases from Nigeria 


T. L. Lawson, SHEFFIELD, ENGLAND 


Formerly of Lagos, Nigeria 


The cases presented in this paper exemplify the diagnostic problems that have been 
met in orthopaedic practice among the African population of Nigeria. The discovery of a 
positive Wassermann or equivalent test is, by itself, of little significance, for the test is positive 
in a large proportion of African patients. A diagnosis of syphilis of bone must be based on 
a combination of all the available evidence—clinical, radiological and serological. Moreover 
a diagnosis of syphilis must be taken to imply syphilis or yaws, for no convincing evidence 
has been brought forward so far to allow differentiation between the two diseases. 


Fic. 1 Fic. 2 
Case 1. Figure 1—Before treatment. Figure 2—Two months after antisyphilitic 
treatment. 


Case 1. Generalised syphilitic osteitis—A male African aged twenty-one years gave a history 
of pain and swelling of the left forearm for two months. The swelling was diffuse and bony 
hard and involved both radius and ulna. He had also a localised swelling in the frontal 
region of the skull. The Kahn test was positive (+). Radiographs showed bone changes 
suggestive of syphilitic osteitis (Fig. 1). Treatment—An arsenical compound was used 
intravenously and potassium iodide was given by mouth for six weeks. Progress—At the 
conclusion of the first course of treatment the radiographic improvement was remarkable 
(Fig. 2) but the Kahn test remained positive (++). A further course of arsenic therapy 
was given. 
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CHRONIC BONE INFECTIONS IN AFRICANS 585 


Case 2. Syphilitic epiphysitis—An African boy aged three years was brought to hospital 
because of pain and swelling of both elbows, both wrists and the right knee; he was 
unwilling to use the limbs. Radiographs suggested the diagnosis of syphilitic epiphysitis 


Fic. 3 Fic. 4 
Case 2— Radiographs of right elbow (Fig 3) and right knee (Fig. 4) before treatment. 


Fic. 5 Fic. 6 


Case 2—Radiographs of right elbow (Fig. 5) and right knee (Fig. 6) two months after 
antisyphilitic treatment. 


(Figs. 3 and 4), although the marked subperiosteal new bone formation suggested a 
nutritional (possibly scorbutic) factor also. Treaiment—A course of arsenical therapy was 
given. Progress—Rapid improvement testified to a syphilitic origin (Figs. 5 and 6). 
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586 T. L. LAWSON 


Case 3. Swyphphilitic osteitis of left carpus—A 
man aged fifty years gave a history of localised 
pain and swelling at the lower end of the 
lateral side of the left forearm and wrist for 
one year. There was slight limitation of 
movements. Radiographic examination 
suggested a diagnosis of syphilitic osteitis (Fig. 
7). The patient did not return for treatment. 


Case 4. Syphilitic osteitis of right clavicle—An 
African woman aged thirty-five years com- 
plained of swelling of the right clavicle for three 
months. The swelling was smooth, ovoid and 
slightly tender. The skin was not adherent. 
The Kahn test was positive. Radiographic 
examination suggested the diagnosis of 
syphilitic osteitis (Fig. 8). The patient did not 
return for treatment. 


Fic. 7 
Case 3—Destructive changes in the carpus suggestive 
of syphilitic oteitis. 


Fic. 8 


—Syphilitic osteitis of the right clavicle. 
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Case 5. Osteitis of skull, possibly syphilitic—A ten-year-old African boy was admitted with a 
sinus of the right side of the skull with profuse purulent discharge. His temperature was 
103 degrees Farenheit and pulse rate 96, but his general condition was good. Radiographs 
showed a destructive lesion of the skull (Fig. 9). The Kahn test was positive (+-+). 
Treatment—A course of penicillin was given for four weeks and a small sequestrum was removed. 
Progress—Radiographs immediately after the cessation of treatment showed an increase in 
the destructive process and the sequestra gave the appearance of dissolution (Fig. 10). Three 


Fic. 9 
Case 5—Radiograph of skull before treatment. 
— Destructive changes and sequestration of calvarium. 


~ 
Fic. 10 Fie 11 
Case 5. Figure 10—Showing increased destruction five weeks later. Figure 11—Three months after treat- 


ment by penicillin and sequestrectomy. Clinically and radiographically the lesion was healed. 


months later radiographs showed evidence of healing (Fig. 11), and clinically the sinus was 
closed. 
Comment—It was not possible to establish whether the lesion was syphilitic or pyogenic. 


Case 6. Syphilitic osteitis of the right femur—A boy aged eight years complained of pain in 
the right hip for four years. There was a 30 degrees flexion deformity of the right hip with 
marked limitation of all movements and gross wasting of the glutei and thigh muscles. The 
Kahn test was positive (+-+-). Radiographic examination showed multiple “ punched-out ”’ 
areas in the upper end of the femur (Fig. 12). The diagnosis remained in doubt. Treatment—A 
therapeutic trial of antisyphilitic arsenical and bismuth treatment was begun. Progress—After 
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Fic. 12 Fic. 13 
Case 6. Figure 12—-Before treatment. Note multiple “ punched-out ’’ areas in the upper end 
of the femur. Figure 13—Four months after antisyphilitic treatment. The lesions have 
been partly filled in with bone. 


Fic. 14 Fic. 15 
Case 7. Figure 14—Before treatment. Marked osteoporosis with much subperiosteal new bone 
formation. Figure 15—Six months after treatment by rest, penicillin and sequestrectomy. 
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CHRONIC BONE INFECTIONS IN AFRICANS 589 


six weeks’ treatment he was able to walk without pain or limp and there was only slight 
limitation of movement at the hip. Radiographs four months after the beginning of treatment 
showed filling of some of the areas of destruction (Fig. 13), evidence that a diagnosis of 
syphilis was correct. 


Case 7. Pyogenic infection of the foot—An African girl aged eight years complained of swelling 
and pain of the right foot after an injury three months before. The whole foot was greatly 
swollen and tender; walking was impossible. There were several sinuses on the dorsum 
of the foot and the child’s general condition was poor. Radiographs showed marked 
osteoporosis of the foot with much subperiosteal new bone formation around the metatarsals 
(Fig. 14). Amputation was advised but was refused by the parents. Treatment—The foot was 
immobilised in plaster and repeated intensive courses of penicillin were given. The sequestrated 
head of the talus was subsequently removed. Progress—Radiographs six months after the 
beginning of treatment showed satisfactory ankylosis of the tarsus (Fig. 15) and the child 
walked well without pain. 

Comment—Originally it was considered that the condition was possibly a form of Madura 
foot, but cultures and sections at the time of sequestrectomy showed nothing definite. The 
clinical course suggests that the lesions were of pyogenic origin. 


Fic. 16 Fic. 17 
Case 8—Madura hand. Marked bone Case 9— Destructive lesion of humerus 
atrophy and much subperiosteal new and subperiosteal new bone forma- 
bone formation. The hand was useless tion. Probably tuberculous. Caseous 
and amputation was performed. material removed at operation. 


Case 8. Madura hand—A male African aged sixty years complained of gross swelling of the 
right hand and wrist with multiple sinuses of many months’ duration (Fig. 16). On examination 
the hand was not as tender as would have been expected but it was completely useless. None 
of the sinuses yielded spores. Treatment—The hand was amputated. Pathological report— 
Madura hand. 


Case 9. Destructive lesion of humerus, probably tuberculous—A five-year-old African boy was 
brought with a painful swelling of the lower end of the right humerus noticed for several 
months. There was slight tenderness, and limitation of flexion and extension at the elbow. 
Radiographs showed a destructive lesion with subperiosteal new bone formation (Fig. 17)- 
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Biopsy was performed and a cheesy mass was scraped out, leaving fairly healthy walls. 
Histological examination showed that the material was necrotic and caseous; it suggested a 
tuberculous rather than a neoplastic origin. 


Case 10—Osteitis of the radius (Fig. 18) and 
tibia (Fig. 19), secondary to infection with 
guinea-worm. Note the calcified worms. 


Fic. 19 


Case 10. Osteitis secondary to infestation with guinea-worm—An African woman aged forty-five 
years attended with small ulcers on the dorsum and medial aspect of the left foot and 
left forearm. The surrounding tissues were oedematous and there were multiple scars. 
Radiographs (Figs. 18 and 19) showed periostitis and osteitis, probably caused by infection 
along the track of a guinea-worm which was dead and calcified. 


THE JOURNAL OF BONE AND JOINT SURGERY 


4 
4 
i 
ts 
: 
} 
4 
a 
Ay 4 
Al 
2 
4 
} 


HYPERPLASTIC CALLUS IN OSTEOGENESIS IMPERFECTA 


Report of a Case 


A. G. APLEY, PYRFORD, SURREY, ENGLAND 


From the Rowley Bristow Orthopaedic Hospital, Pyrford 


Hyperplastic callus in osteogenesis imperfecta is rare. The present case is added to the 
few previously recorded (Brailsford 1943, Baker 1946, Fairbank and Baker 1948) because it 
illustrates radiographically the development of the condition. An additional point of interest 
is the occurrence of a fracture of another bone during treatment, without the formation of 
hyperplastic callus. 

The patient, a girl, was born in 1932 and had had many fractures, the first at the age of 
nine months. It was difficult to obtain a clear history of these fractures because many occurred 
without violence. It is certain that there had been three fractures of the thighs and three of 
the legs. Her forearms were obviously deformed, but there was no history of fracture. There 
was no relevant family history. 

She was first seen by the writer in April 1949, when 
she was able to walk with two above-knee calipers and 
crutches. She used the crutches synchronously and 
swung her body and legs forwards between them. At 
this time she presented, clinically and radiologically, 
the typical features of osteogenesis imperfecta of the 
slender fragile bone type—Fairbank’s Type 2 (1948) 

(Figs. 1, 3 and 8). Her sclerae were not blue. 

Early in May 1950, without any injury, the 
patient’s right thigh gradually became painful. The 
pain increased slowly, became throbbing in character, 
unremitting, and worse at night. She noticed some 
generalised swelling of her thigh about three weeks 
later and soon afterwards began to feel unwell and 
avoided taking weight on the leg. The swelling became 
sufficient to prevent her from applying her caliper. 

Examination—When examined five weeks after the 

onset of symptoms she looked ill and frightened and 

had a temperature of 102 degrees Farenheit. There was 

a hot, tender, painful swelling of the lower two-thirds 

of the right thigh. It was a large, ill-defined swelling, 

hard and attached to bone; the skin over it was red 

and shiny, but mobile. She was unable to contract the Fic. 1 

quadriceps and the knee had a range of only 5 degrees Photograph of the patient at the age 
of movement, from 175 to 170 degrees. (Her previous Pn Note the great pos 
range had been from 175 to 150 degrees.) Normal fluid of the right thigh. 

was aspirated from the joint. The blood picture also 

was normal. Radiographic examination showed a vague shadow in the lower third of the 
thigh (Fig. 3) as compared with a radiograph of the same area (Fig. 2) taken some years 
previously. As in other reported cases, the possible diagnosis of sarcoma or of acute 
osteomyelitis was considered. 
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Fic. 2 Fic. 3 


Figure 2—Right femur at the age of ten years. This radiograph is reproduced for comparison with the 

other illustrations on this page, which show the evolution of a mass of hyperplastic callus around the lower 

end of the femur without evident fracture. Figure 3—At age of eighteen years, four weeks after onset of 
symptoms. Figure 4—Six weeks after onset of symptoms. 


Fic. 5 Fic. 6 Fic. 7 
Figure 5—Seven weeks after onset of symptoms. Figure 6—Nine weeks after onset. Figure 7—Seven 
months after onset. 
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Progress—The limb was rested on a back splint and became slowly more comfortable within 
a few days. The redness and warmth of the skin disappeared in about six weeks, but some 
pain persisted for three or four months. A rad? graph taken six weeks after the onset of 
symptoms (Fig. 4) made the diagnosis clear. This and the following series of films (Figs. 5 
to 7) showed the development of a large mass of calcification of bizarre, almost butterfly, 
shape about the lower end of the femur. This mass gradually became more sharply defined. 
In no film was there evidence of recent fracture of the lower end of the femur. The knee 


regained its previous range of movement. 


Fic. 8 
Figure 8—Fractures of the lower ends of the right tibia and fibula which occurred while 
the patient was under observation for the condition of the right thigh. These fractures 
united without excessive callus (Fig. 9). 


A later fracture—During August 1950, while the hyperplastic callus was under 
observation, the patient fell out of a chair and sustained a fracture of the lower end of the 
right tibia and fibula with some displacement (Fig. 8). This fracture united without excessive 


callus (Fig. 9). 


I wish to thank Sir H. A. Thomas Fairbank and Professor George Perkins for their help, and Mr §. A. S. 
Malkin fer previous notes and radiograph of this patient. 
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MYOSITIS OSSIFICANS COMPLICATING ANTERIOR POLIOMYELITIS 


Francis V. CosTELLO, NEw YorRK, and AusTIN Brown, OSwEstrRY, ENGLAND 


From the Robert Jones and Agnes Hunt Orthopaedic Hospital, Oswestry 


Heterotopic calcification and ossification have been discovered and described in practically 
every tissue of the body, except in the sphincters and in other smooth muscle. The occurrence 
of heterotopic ossification as a complication of traumatic paraplegia was noted by Déjérine 
(1919) and has subsequently been reported by many observers (Geldmacher 1925, Hanke 1943, 
Frejka 1929, Miller and O'Neill 1949, Abramson 1949). It has also been observed in neurological 
disorders such as tabes, syringomyelia and spastic paraplegia (Brailsford 1941). 

We have recently encountered three cases of intramuscular ossification occurring in the 
convalescent stage of anterior poliomyelitis. It is a complication which, so far as we are 
aware, has not previously been reported. 


CASE REPORTS 


Case 1—A twenty-eight-year-old schoolmaster contracted acute poliomyelitis in August 1950 and 
was admitted to a general hospital. His paralysis involved all the extremities, the abdominal wall, 
the spine and the thorax; a respirator was necessary for nine weeks. His general condition was so 
precarious and muscle irritability so pronounced that, for the first month, no passive movements 
were attempted beyond the usual nursing necessities. Ten weeks after the onset he was transferred 
to the Robert Jones and Agnes Hunt Orthopaedic Hospital, Oswestry. 


Case 1—Right shoulder (Fig. 1) and left shoulder (Fig. 2) showing well 
marked ossification in the soft tissues fourteen weeks after the onset of 
poliomyelitis. 


At that time his general condition was poor and there was marked muscle wasting. He had 
a severe flaccid paralysis of all four limbs and trunk. None of the muscles controlling the hip, 
shoulder, knee and ankle was assessed at more than grade 2. There was an adduction, medial 
rotation deformity of both shoulders, and only 20 to 25 degrees of passive abduction, with a few 
degrees of lateral rotation, could be obtained. The hips allowed 30 degrees of flexion and the 
knees 45 degrees of flexion without appreciable discomfort. 
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Treatment—The lower limbs were rested in plaster splints and the upper limbs in slings. A programme 
of gentle, graduated passive mobilisation of all the joints, with daily immersion in warm baths, 
was started. 


Progress—Two weeks after admission he complained of pain in the thighs and knees on passive 
movement to 45 degrees, and of discomfort in the shoulders. Within three days marked oedema 
had developed in the right leg, from groin to ankle; and there were tenderness and slight palpable 
thickening of the left thigh muscles. The skin over the right leg was tense, tender and shiny. 
Within a further two weeks the oedema had progressed to brawny induration and then to 
board-like hardness of the subcutaneous tissues. Radiographs showed well marked ossification in 
the soft tissues (Figs. 1 to 4). 


Fic. 3 Fic. 4 
Case 1—Right and left thighs fourteen weeks after the onset of poliomyelitis. 
Note the extensive ossification in the soft tissues, especially on the 
right side (Fig. 3). 


Case 2—A woman of thirty-two years contracted poliomyelitis in September 1950. Both lower 
limbs were severely affected, the abdominal muscles to a much lesser extent. She was transferred 
to the Robert Jones and Agnes Hunt Orthopaedic Hospital, Oswestry, one month after the onset. 
At that time both lower limbs were completely paralysed. The hips and knees allowed 90 degrees 
of painless passive flexion, passive exercises having been begun within a few days of the onset of 
her illness. 


Progress—Two months after admission it was noted that the range of movement in the knees 
was decreasing. Palpation of the thighs revealed bony hard swellings, about three inches in 
diameter, situated just above and medial to the patella. There was then no complaint of pain; 
but movement of the joints beyond 65 degrees later gave rise to discomfort. Radiographs showed 
well marked ossification in both lower thighs (Fig. 5). 
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Case 3—A thirty-four-year-old farmer was admitted to the Robert Jones and Agnes Hunt 
Orthopaedic Hospital in October 1950, four weeks after the onset of poliomyelitis with widespread 
paralysis of all four limbs, the central and lateral abdominal muscles, and the spinal groups; 
there had also been retention of urine. On examination there was almost complete flaccid paralysis 
of all four limbs. The hips allowed 30 degrees of passive flexion and the knees 20 degrees. There 
was a 25 degrees flexion deformity of both knees. He was placed in a plaster shell and turned 
frequently for treatment of a pressure sore. He was given daily warm baths, and graduated active 
and passive exercises were begun. 

Progress—Eight weeks after admission he complained of pain in the medial aspect of the left 
knee on passive flexion beyond 45 degrees. In view of our previous cases, all the major joints were 
examined radiographically. There was ectopic ossification in the lower left thigh (Fig. 6), and a 
calcified area adjacent to the medial femoral condyle resembling the “‘ Pellegrini-Stieda’’ lesion, 
but there was no history of previous injury. 


Fic. 5 
Case 2—Right thigh showing 
clearly defined area of ossification 
in the soft tissues twelve weeks 
after the onset of poliomyelitis. 
There were similar changes in the 
left thigh. 


Fic. 6 
Case 3—Left thigh twelve] weeks 
after onset of poliomyelitis. Note 
ossification in the soft tissues at 
the medial aspect of the femur and 
plaque of calcification near the site 
of attachment of medial ligament. 


The blood serum of all three patients showed normal calcium, phosphorus and 
phosphatase levels. Blood counts and urine analyses gave normal results. The pain, which 
was a feature of the first and third cases, soon subsided, but the range of movement in 
the affected joints remained markedly restricted. The ‘‘ board-like ’’ consistency of the 
thigh muscles in the first case has become stony hard, and is easily felt on the antero-medial 
and lateral aspects. The palpable swellings in the second patient have decreased in size, 
and recently the range of passive flexion in the knees has increased to about 110 degrees. 

After our experience with these cases, twenty other convalescent poliomyelitis patients 
were investigated clinically and radiologically. No similar changes were found. 


DISCUSSION 
The mechanism of ossification in soft tissues has not been explained. In traumatic 
paraplegia, Déjérine (1919) ascribed it to metaplasia, holding that all primitive connective 
tissue is capable of differentiating, under suitable conditions, into fibrous tissue, tendon, 
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cartilage or bone. In this metaplasia, she stressed the importance of local oedema and the 
consequent change in the chemistry of the tissue fluids. Wells (1925) postulated that with 
tissue degeneration, calcification would depend upon increased alkalinity. Weinmann and 
Sicher (1947) put forward similar views. Leriche and Policard (1926) believed that certain 
conditions were necessary for heterotopic bone formation, namely: 1) primitive connective 
tissue cells, stimulated to activity by haemorrhage, rheumatic or purulent inflammation, or 
trophic changes from cord lesions; 2) local increase in lime salts in the tissues, from absorption 
of adjacent bone. This hypothesis could well be applied to our cases. In our patients, as 
in Stanger’s cases in paraplegics (1947), ossification occurred early in the disease. It is 
possible that at this stage, when tissue atrophy and degeneration are taking place, 
conditions are suitable for metaplastic ossification, given the added stimulus of trauma. 
If this speculation is correct, it is difficult to explain why the complication is seemingly 
so uncommon. One explanation may be the diversity of factors concerned in such bone 
formation: crauma; tissue breakdown; calcium, phosphorous and phosphatase concentration ; 
local pH and metabolic changes in the tissue fluids—all these may play a part. The more 
factors necessary, the less likely are they to be present simultaneously, and so to predispose 
to bone formation. 

Our purpose in presenting this paper is not to suggest a new theory about the causes of 
metastatic ossification, but merely to record its occurrence in anterior poliomyelitis and to 
suggest that it may be more common than is generally realised. 


SUMMARY 


1. Three cases of poliomyelitis complicated by myositis ossificans are reported. 
2. A search of the literature has failed to reveal any similar reported cases. 
3. The cause is still obscure. 


We wish to thank Sir Reginald Watson-Jones, Mr H. Osmond-Clarke, Mr Lloyd Griffiths and Mr A. M. 
Hendry for permission to report their cases. 
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PECTORALIS MAJOR TRANSPLANT WITH ARTHRODESIS OF THE 
SHOULDER IN A CASE OF INJURY TO THE UPPER TRUNK 
OF THE BRACHIAL PLEXUS 


K. S. GREWAL and IQBAL SINGH, INDIA 


From the V. J. Hospital, Amritsar 


J. M. P. Clark (1946) was the first to transplant the pectoralis major, in a soldier with 
the biceps brachii and coraco-brachialis completely destroyed by gas gangrene. The result 
was good. A few cases of this graft have since been reported; Seddon’s (1949) is the largest 
series, with sixteen operations. 


CASE REPORT 


The patient, aged thirty-eight years, was a sub-inspector of police. He sustained a spear 
wound of the left side of the neck about eight months before, with immediate inability to use 


Fic. 1 
The muscle graft standing out prominently 
with the patient holding 34 Ib. in the hand. 


the corresponding shoulder and elbow though movements of the hand were unimpaired. He 
had complete paralysis of the spinati, deltoid, clavicular head of pectoralis major, biceps, 
brachio-radialis and supinator brevis. The range of passive movement was full at the elbow 
and shoulder. 

Arthrodesis of the left shoulder was performed with the arm abducted 40 degrees, flexed 
30 degrees and laterally rotated slightly. Internal splinting with a Smith-Petersen nail was 
used in addition to external splinting with a plaster-of-Paris spica, which was removed after 
six and a half weeks to facilitate pectoralis major exercises. 

Nine weeks later a pectoralis major transplant was carried out. The origins from the 
fourth, fifth and sixth ribs and the adjoining part of the sternum were detached; the 
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PECTORALIS MAJOR TRANSPLANT AFTER INJURY TO BRACHIAL PLEXUS 


corresponding piece of muscle and an attached strip of separated rectus sheath was freed 
from the upper part of the chest as high as the axilla, with preservation of the medial pectoral 
nerve. The transplant was rerouted subcutaneously and stitched to the biceps as far distally 
as possible. The elbow was kept flexed 40 degrees beyond a right angle for three weeks. 

Six weeks after the second operation the elbow could be extended to 110 degrees, flexed 
to 35 degrees, supinated 80 degrees, and pronated fully, and the patient could bend it while 
holding a weight of 7 lb. (Figure 1 shows 34 lb.) 


DISCUSSION 


Of other operations for weakness of the elbow flexors, Steindler’s proximal displacement 
of the medial origin of the forearm flexors provides. oo little power in cases of complete 
paralysis; there are obvious objections to posterior bone block, and especially to arthrodesis 
of the elbow. 

When arthrodesis of the shoulder is necessary also (as in the present case), it should 
precede the trans lant lest the shoulder spica hinders the re-education of the muscle. Clark 
used only the digitation arising from the sixth rib, but it appears better to use a larger par! 
of the muscle. Our graft did not reach the tendinous part of the biceps—a difficulty which 


Range of movement at the elbow after operation. 
Figure 2—Full flexion. Figure 3—Extension lacks 
70 degrees. 


Fic. 2 


would be avoided by leaving a strip of rectus sheath two inches long attached to the graft. 
Seddon has advocated the use of bipolar electrical stimulation in defining the medial pectoral 
nerve, but its size is such that it could hardly be missed in careful dissection. In post-operative 
re-education of the muscle, faradism is infrequently needed with an intelligent and co-operative 
patient. Flexion of the elbow is at first always accompanied by adduction of the shoulder, 
but with a little practice the two movements are soon dissociated. 
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MALIGNANT MELANOMA 
Report of a Case 


GAwaAp HaMaADA, ALEXANDRIA, EGYPT 


From the Faculty of Medicine, Farouk I University, Alexandria 


A patient aged fifty years complained of pain and ulceration in a swelling on the inner 
and lower third of the right leg. Eight months previously he had suffered a slight injury to 
the right tibia which was followed by pain on walking, but without tenderness in the affected 
bone. A swelling gradually developed which became red and tender; blood was aspirated 
from it, and later it was incised in mistake for an abscess. 

Eighteen years earlier the patient had an abscess after a prick to the sole of the foot; 
this was incised, and healed completely in fifteen days. Two years later a black painful spot 
was noticed at the site of the incision. This was removed by a barber, but recurred. 

Clinical examination—There 
was a rounded swelling oa the 
medial side of the lower part of 
the right leg. The skin over it was 
adherent, and there was a small 
ulcer in its centre. In the sole 
of the right foot was a black 
pigmented warty area about two 
centimetres in diameter, which’ 
emitted pus on pressure. 
A section from the ulcerating 
tumour was removed for biopsy. 
This appeared black to the naked 
eye, and microscopically showed 
atypical cells, some giant cells and 
otherscontaining melanin pigment. 
The cells presented hyperchroma- 
tosis and mitosis. 
Radiographs of the right tibia 
Photomicrograph of part of the primary growth showing 
infiltration of the skin (200). with a well defined border in the 
lower third of the shaft along 
its anterior margin, with bone expansion. Areas of loculation were present; there was no 
sclerosis. A radiograph of the chest showed a large rounded mass of metastases, though 
there were few chest symptoms. 

The lower limb was amputated to relieve the patient’s pain. He died eight months 

later, and no necropsy was performed. 


DISCUSSION 


Geschickter and Copeland (1949) stated that melanoma developing in a benign pigmented 
mole is not unusual, but few examples are cited in which metastases to bone occur. In 169 
cases only three (1*7 per cent) showed secondary deposits in bone. It could be assumed that 
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MALIGNANT MELANOMA 601 


in this case the injury to the right tibia provoked the development of the tumour by the 
haematoma arresting a few wandering malignant cells, which proliferated there. 

The instructive points of this case are:1) the dangers of removing pigmented warts; 
2) the length of time before malignant changes occurred after removal of the wart; 3) the 


Fic. 2 Fic. 3 


Figure 2—Primary pigmented wart on the sole of the foot. Figure 3—Radiograph showing area of 
destruction in the tibia, with expansion of the bone. 


Fic. 4 
Figure 4—The primary melanoma in the sole of the foot. Figure 5—The secondary melanotic tumour 
in the tibia. 


development of secondary deposits in the tibia after local injury (secondary melanomata in 
bones are exceptional); 4) the absence of chest symptoms despite the size of the secondary 
tumour seen in the radiograph. 
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TRAUMATIC ANTERIOR DISLOCATION OF THE HIP 


R. S. HENDERSON, LONDON, ENGLAND 


From the Orthopaedic Department, St Bartholomew's Hospital, London 


Traumatic dislocation of the femoral head forwards is much more unusual than dislocation 
backwards. Careful study of the literature has revealed only one case of an anterior dislocation 
which proved impossible to reduce by manipulation within twenty-four hours of injury. 


Fic. 1 
Radiograph showing the anterior dislocation. 


CASE REPORT 


A man aged twenty-nine years was admitted to the hospital in November 1950, 
complaining of pain and swelling in his right groin and inability to walk. The day before, 
during a game of association football, he had sprinted with a ball up the left wing and suddenly 
stopped, at the same time turning to kick towards the centre of the field with his left foot. He 
had his full weight on the right foot and was turning to kick when he fell, suffering severe pain. 
Condition on admission—The patient was in pain, but his general condition was good. 
The right lower limb was held in lateral rotation and slight abduction. Below the inguinal 
ligament was a rounded prominence, over which the femoral artery could be seen pulsating. 
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TRAUMATIC ANTERIOR DISLOCATION OF THE HIP 603 


The colour, temperature and pulses of the limb were normal. A clinical diagnosis of anterior 
dislocation of the femoral head was confirmed by a radiograph (Fig. 1). 
Treatment—Attempts were made to reduce the dislocation by manipulation under general 
anaesthesia, but without success. The next day operation was performed. The hip was 
approached through a Smith-Petersen incision, and the femoral head was found lying in 
front of the adductor group of muscles, separated from the skin by the stretched heads of 
rectus. These were detached from their origins and reflected distally. The psoas tendon 
appeared to be in its normal relationship to the femoral head. Dissection showed that the 
femoral head had buttonholed the anterior capsule in a part where it is extremely thick, so 
that the femoral neck was tightly gripped by it. The opening in the capsule was extended 
upwards and downwards for a distance of about two inches, and it was then possible to guide 
the head back into the acetabulum by combined traction and manipulation. The rectus 
origins were sutured into position with stout catgut and the wound closed in layers. The 
limb was supported on slings with skeletal traction according to the Fisk principle, to allow 
early combined movements of hip and knee. At the end of two weeks both could be flexed 
to 90 degrees, and knee extension was powerful. Movements with traction were continued for 
six weeks, after which time radiographs showed no new bone formation. Exercises were 
continued and the patient was allowed up. Eight weeks after the injury he was discharged, 
with full and painless movements of the hip. Full weight-bearing was not allowed for three 
months. Hip function has since been full, and there has been no radiological evidence of 
avascular changes in the head. 


COMMENT 
A similar case described by MacFarlane (1936) resulted from a ski-ing injury, but no 
record can be found of an anterior dislocation produced by such a simple mechanism as the 
one described. The usual type of anterior dislocation can be reduced by manipulation 
(Choyce 1924, Watson-Jones 1943), but in this case the force which had driven the head 


through the anterior capsule had been so great that its return could not be effected until the 
capsule had been opened widely. MacFarlane’s findings at operation were similar. His 
patient also made a complete recovery. 


I should like to express my thanks to Mr S. L. Higgs for permission to publish this report. 
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AN UNUSUAL LESION OF THE ULNAR NERVE 
F. C. Dwyer, LIVERPOOL, ENGLAND 


A Chinese patient aged sixty-three years attended the out-patient department of a 
Liverpool hospital in December 1949 with symptoms of an almost complete lesion of the 
right ulnar nerve. He stated that he had become aware of weakness and loss of sensation 
nine or ten weeks previously. On palpation there was marked thickening and nodularity of 
the ulnar nerve for several inches above the elbow joint; it appeared to be at least twice the 
thickness of the normal nerve. 

The probability of leprosy was considered, but a complete investigation by Dr Adams of 
the School of Tropical Medicine failed to elicit clinical or bacteriological evidence of active 


Fic. 2 
Figure 1—Longitudinal section at low power ( x 27) of the ulnar nerve, showing peculiar interstitial 
reaction found in the nerve of the Chinese patient. Figure 2—High power (x 230) view of a section 
taken from the same nerve, showing the granulomatous area abutting on the remains of the nerve 
fascicle. This is from a relatively non-myxomatous area. 


lepromatous type leprosy. A biopsy was then performed. At operation, about six inches of 
the nerve above the level of the elbow joint was exposed. The whole of this part of the nerve 
was indurated and about twice the normal diameter. There were many nodular swellings, 
and the nerve appeared to be stretched rather tightly around the elbow joint, especially in 
flexion. The swellings were slightly translucent, and presented an appearance like that 
seen in a carpal ganglion; on incision, they exuded mucinous material. A fine shaving was 
taken from the perineurium, in which some of the surface nerve fibres were deliberately 
included. Sections were examined by Professor Sheehan and Dr Adams. No leprosy bacilli 
were found, and Professor Sheehan reported that sections of the ulnar nerve showed ill-defined 
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AN UNUSUAL LESION OF THE ULNAR NERVE 605 


nerve bundles separated by a myxomatous fibrous tissue in which there were small capillaries 
and a number of large sinuses (Figs. 1 and 2). In places there was a little round-celled 
infiltration near the nerve. The appearances were not those of active leprosy but might 
represent the healed stage of that condition. Sections of nerve from a typical case of 
leprosy are shown for comparison in Figures 3 and 4. 

As foreseen, there was no improvement in the paralysis, and painful symptoms became 
more prominent after the operation. Two months later transposition of the ulnar nerve 
was performed; this was immediately followed by disappearance of the pain, and later there 
was a gradual improvement in the muscular weakness and sensory loss. A notable feature 
was the disappearance of the typical flexion deformity of the fourth and fifth fingers. 

It was agreed by Dr Adams and Professor Sheehan that this was probably a case of 
neural type leprosy. The nerve symptoms were brought about largely by fibrous tissue 
infiltration which had produced contracture and shortening of the ulnar nerve. There is no 
doubt that transposition of the ulnar nerve, placing it in a position of relaxation, caused 
marked improvement in the symptoms. 


Figure 3—Active leprosy in a nerve at low power (x 27). Note that all the nerve fasciculi are lined by 
granulomatous masses more reminiscent of sarcoid than tubercle. (This is from a control case.) 
Figure 4—Corresponding high power ( x 230) view of granulomatous active leprosy from a control case. 


Transposition was performed in another patient, who was suffering from bacterio- 
logically proven leprosy and presented symptoms of a complete lesion of the ulnar nerve 
with severe pain. At operation the nerve was found to be grossly thickened and stretched 
tightly behind the medial epicondyle. On being released from its groove it sprang forwards 
sharply, and the painful symptoms disappeared completely after the operation. 


voL. 33 B, No. 4, NOVEMBER 1951 


H 


q 
: 
Fic. 3 Fic. 4 
3 
a 
4 


TUBERCULOMA INVOLVING THE TRICEPS TENDON 
Report of a Case 


J. Parva CHAVES, LisBon, PORTUGAL 


From the Orthopaedic and Accident Department, Colonial Hospital, Lisbon 


A male farm worker aged thirty-five had noticed for ten years a gradually increasing 
symptomless swelling at the back of the left arm just above the elbow. One year before 
operation he fell and injured the elbow; soon afterwards an abscess began to discharge 
spontaneously through a sinus at the back of the elbow. Local excision of the mouth of the 
sinus was unsuccessful. 


On examination, there was a small discharging sinus immediately proximal to the tip of 
the olecranon process. More proximally, over the triceps tendon, there was a firm oval 
swelling which was adherent to the tendon but not to the overlying tissues nor to the humerus. 
There was a full range of elbow movement. Radiographs showed no abnormality. 


Operation—A longitudinal incision was 
made. The sinus track was dissected out 
and was found to be continuous with the 
ragged interior of the swelling. The tumour 
was a granulomatous mass adherent to the 
triceps tendon, which was eroded in places. 
The limits of the mass were ill-defined and 
it had to be removed piecemeal, partly at 
the expense of the triceps tendon, which 
was considerably thinned. The skin wound 
was sutured and the elbow immobilised for 
four weeks. The wound healed without 
incident and a full range of elbow move- 
ment had been regained six weeks after 
operation. Histological examination of the 
excised specimen confirmed the diagnosis 
of tuberculosis. When the patient was 
last examined, eighteen months after 
operation, the scar was sound and there 
Fic. 1 was a full range of elbow movement. 
Diagram of the granuloma and sinus. 


Comment—tThis case is unusual only 
because of the site of the tuberculous lesion. 
The process cannot be regarded as a tenosynovitis similar to that affecting the tendon sheaths 
at the wrist, for the triceps tendon has no true sheath. Nor is it likely that the infection began 
in the olecranon bursa, because the granuloma was well proximal to that structure. It seems 
probable that the lesion arose in the loose synovial tissues behind the triceps tendon and 
involved the posterior fibres of the tendon by direct spread. 
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EXPERIMENTAL INVESTIGATIONS INTO THE PHYSICAL 
PROPERTIES OF THE INTERVERTEBRAL DISC 


W. J. Vircin, LUDHIANA, PuNjJAB, INDIA 


Lately Research Fellow in the Department of Orthopaedic Surgery, University of Liverpool 


An investigation of the elastic properties of the intervertebral disc was undertaken in 
order to ascertain their contribution to the function of the vertebral column. As a result 
certain data have been accumulated which may have an important bearing on the problems 
arising from degenerative and traumatic lesions of intervertebral discs. 


EXPERIMENTAL PROCEDURE 


A series of experiments was carried out using an Olsen compression-testing machine, 
which records the force necessary to compress the object between the plates of the machine 
(the load) and the loss of height of the object (the deflection). The technique was as follows: 
an intervertebral disc was removed at autopsy; a thin slice of bone at each end of the disc 
was included. The specimen was kept in Ringer’s solution before and during the tests. It 
was compressed by successive increments of 50 lb. Material was obtained from fifty-one 
cadavers and one to five discs were tested from each subject. 

The experiments were divided into seven groups: 

1) The loading was continued until the disc began to lose height. 

2) The discs were loaded up to 500 lb. and then unloaded to zero. 

3) Two successive tests were made on one disc with a time interval between the tests. 

4) After two successive tests an incision was made with a scalpel into the centre of the 
disc through the postero-lateral part of the annulus fibrosus, and then a third test was 
carried out. 

5) In this group there were two tests, then an incision, and then two more tests. The 
disc was then allowed to remain in Ringer’s solution for about twenty hours. 

6) The preceding tests were carried out on sections of the spine containing four lumbar 
vertebral bodies and three complete discs. 

7) A series of discs were placed under a constant load of 50 Ib. for periods up to forty-eight 
hours. Continuous measurements of the deflections during this period were recorded. 


In order to appreciate the results of these experiments it will be necessary to define the 
following terms: 
Elasticity is the property of a body in which during a deformation of that body internal 
forces arise of such a nature as to tend to cause it to recover its original shape and size after 
the deforming forces are removed. The elastic strength or limit of such a body is the stress 
beyond which the deformation becomes permanent. 
Hysteresis is the phenomenon whereby less energy is given out by a body in recovering from 
compression than is spent in its deformation, and results in a “ set ’’ oi varying degree. 


OBSERVATIONS 


The findings can be divided into two groups: 1) those that concern the elastic properties 
of the discs; and 2) those that concern the compression of the discs. In each group graphs 
were prepared by plotting loads against deflections. 


voL. 33 B, No. 4, NOVEMBER 1951 


| 
j 
4 
: 
| 
t 
43 
2 
607 


608 W. J. VIRGIN 


Elastic properties. Group 1. Loading to 
the elastic limit (Fig. 1)—In the experiments 
showing the ‘“‘end point”’ of individual discs 
the curve was not unlike the yield point for 
steel except that when the “end point” 


was exceeded the disc still retained some 
power of recovery after rest. This power of 


recovery was very appreciably greater when 
the discs were immersed in a physiological 
fluid than when they were tested dry. The 
conclusion from this group of experiments 
is that the intervertebral disc holds the 
property of elasticity to a very marked 
degree. Moreover, the property of elasticity 
depends largely upon the ability of the 
intervertebral disc to absorb and lose fluid— 
it is in fact a viscous elasticity. 

Group 2. Loads increased to 500 lb. and 
decreased again to 50 1b. (Fig. 2)—The 
curves rose sharply to a point and then 
fell during unloading at a slower rate, 
showing a loss of from 0-005 inch to 0-100 
inch in height when a load of only 50 Ib. 
was applied. From these curves it is 


LOAD IN LBS. 


WO 20 300 400 500 600 700 


DEFLECTION IN Yi0.000" 
Fic. 1 
Elastic limit of six different discs. 


possible mechanically to regard the intervertebral disc as a viscous elastic structure 
corresponding in a general way in its properties to organic substances which have a modulus 
increasing with load rather than a metal in which load and extension are proportional. 


LOAD IN LBS. 


© 100 200 300 400 300 600 700 800 900 1000 7100 1200 
DEFLECTION IN '/10,000"" INCH 


Fic. 2 


Effect of loading to 500 lb. and unloading. Continuous line= normal 
disc; interrupted line=immature disc. Note hysteresis (A—B) -02 
inch for normal disc and (A—C) -085 inch for immature disc. 


The hysteresis varied to a considerable degree, being smaller in the upper lumbar and 


lower dorsal discs, and larger in the lowest lumbar disc. It was greatly exaggerated in patients 
who had suffered from chronic passive congestion of the circulatory system, and in cases 
where Schmorl’s nodes were well marked. The hysteresis also varied with age: in very young 
subjects the hysteresis was very large, in aged people where discs showed actual degeneration 
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EXPERIMENTAL INVESTIGATIONS INTO PHYSICAL PROPERTIES OF INTERVERTEBRAL DISC 609 


it was moderately large. It was least in people in the middle decade of life, and in subjects 
of the seventh decade in whom no degenerative changes were evident in the discs. 

Group 3. Two successive tests on each disc (Fig. 3)—In these experiments it was demonstrated 
conclusively that the hysteresis during the second test was always appreciably less than that 
during the first test. In other words, the mechanical efficiency of the disc improved with use, 
and the energy lost during recovery became less. This is probably of significance in men 
doing heavy work, and provides a theoretical basis for the custom of “ taking a strain ”’ 
before a heavy load is lifted. ‘‘ Taking a strain’ is a physiological method of bringing the 
spine into an optimum state for severe stress. 


Fic. 3 


Effect of repeated loading and unloading. 
Continuous line=first loading ; interrupted 
line=second loading. Interval between 
tests was one minute. Note that during 
the interval the disc partly regained its 
thickness; and that hysteresis resulting 
from second load (C—D) is less than that 
from the first (A-B). 


100 200 300 400 500 600 
DEFLECTION IN INCH 


The role of fluid exchange during compression and expansion of the disc requires further 
experimental investigation. However, the following facts were observed: during compression 
of dry discs, beads of moisture appeared on the disc in all cases when the load reached a level 
of about 300 Ib.: the whole of the annulus fibrosus became wet, and even more fluid appeared 
at both cut surfaces and oozed out on to the plates of the machine: it was quite evident that 
deformation was accompanied by loss of fluid: in experiments on “‘ wet ’’ discs the Ringer’s 
solution was absorbed appreciably by the specimen during its phase of recovery: without a 
supply of fluid recovery was imperfect. 

The constant load experiments demonstrated that even with loads less than 50 Ib. the 
disc was unable to maintain its height, but that the deformation was still very small after 
forty-eight hours’ coutinuous load, and the disc recovered completely after the load was 
removed. 

Effects of compression on the structure of the discs—Cracks or splits in the annulus 
fibrosus appeared under maximal loading. They extended from the top to the bottom of the 
disc, but were not usually associated with herniations from within the disc. Herniations of 
the disc material were produced on three occasions only, in spite of the heavy loads employed 
during the tests. It appears that herniations are relatively uncommon phenomena even under 
heavy stresses. They probably occur only in discs in which degenerative changes are fairly 
well advanced. When herniations occurred the tissue expelled through the split in the annulus 
fibrosus represented only a small proportion of the total contents of the disc. 

Groups 4, 5, 6 and 7. Experiments into the effects of incision into the centre of the disc (Fig. 4)— 
Incisions were made through the postero-lateral part of the annulus fibrosus and were 
deepened into the central part of the disc to determine the effect upon its elastic properties. 
After a few experiments it was apparent that a mere linear incision or a split in the annulus, 
even when prolonged into the centre of the disc, caused no loss of its elastic properties (Fig. 4). 
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610 W. J. VIRGIN 


Nor was there any tendency for the contents of the discs to herniate through these splits. 
In order to produce any appreciable effect upon the elasticity of the disc it was necessary to 
make a U-shaped or Z-shaped incision in the annulus. Even in these circumstances herniations 
were not easily produced. There was definite interference with the recovery of the discs when 
U-shaped or angled incisions were used—the hysteresis was increased. 


Fic. 4 


Effect of a linear incision into the annulus 
fibrosus. Graph represents three loading 
tests each separated by an interval of 
one minute. Continuous line= first test; 
interrupted line=second test; dotted 
line=third test. A linear incision was 
made into the annulus fibrosus between 
the first and second tests. Note that the 
incision caused no loss of the elastic 
properties of the disc. 


see 8 8 


NCH 


DEFLECTION IN 0,000 


In four experiments whole sections of the spine were tested to observe the effects upon 
' series of discs. The findings were essentially the same as for single discs. In each specimen 
the deflection was the sum of the deflections of the contained discs. In other respects also 
: the behaviour of multiple segments of spine was similar to that of single discs. Angular 
incisions into the annulus of one of the discs in the segment caused interference with recovery, 
whereas simple linear incisions had no effect. 


CONCLUSIONS 


1. The intervertebral disc is an organic viscous elastic structure capable of maintaining very 
great loads without disintegration. 


2. Recovery of the disc after deformation depends upon: a) the imbibition of tissue fluid 
by the disc, 5) the removal of the deforming force. Complete recovery is modified by the 
duration of the force. 


3. Factors that interfere with the elasticity of the disc are: extreme youth (immaturity of 
the disc), chronic wasting diseases (general nutritional disturbance), and local pathological 
changes in the bodies of the vertebrae which interrupt or damage its blood supply. The 
intervertebral disc reaches its greatest state of efficiency in adult life—that is, when the 
nucleus pulposus has disappeared as an entity. The function of the disc appears not to depend 
upon the presence of the nucleus: rather does the presence of the nucleus indicate immaturity 

of the disc. 

4. The highly resilient elastic nature of the vertebral column is provided by the intervertebral 

discs, which constitute one-third of the whole length of the column. 


5. The imbibition of fluid requires further investigation. It appears that from lacunae in 
' the adjacent bodies finger-like pockets dip into the discs and that fluid passes through the 
lining membrane of these pockets. 


This work was carried out in the laboratories of the Department of Mechanical Engineering of the University 
of Liverpool through the kindness of the Head of the Department. Dr N. G. Calvert, B.Eng., Ph.D., 
A.M.I.Mech.E., operated the Olsen compression testing machine and assisted throughout with the 
experiments. The pathological specimens were obtained through the courtesy of Professor Sheehan at 
the Royal Infirmary and Dr Dawbarn of the Walton Hospital, Liverpool. My thanks are due to these 
gentlemen and to Professor Bryan McFarland, Professor of Orthopaedic Surgery in the University of Liverpool. 
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EXPERIMENTAL INCISION OF THE INTERVERTEBRAL DISC 


J. W. SmitH and R. WALMSLEY, St ANDREWS, SCOTLAND 


From the Bute Department of Anatomy, University of St Andrews 


Interest in the results of injury to the intervertebral disc in man may be said to have 
had its origin in the work of the Dresden school of pathologists under Schmorl, some of whose 
findings were incorporated in a report by Beadle (1931). It is well established that one of 
the lesions that may affect the intervertebral disc is a rupture of the annulus fibrosus with a 
consequent prolapse of the nucleus pulposus, and that if this prolapse is directed towards the 
vertebral canal or the intervertebral foramina it may cause pressure on the spinal cord or 
the nerve roots. The correlation of this pathology with radicular and cord symptoms, and 
the introduction of operative treatment by Mixter and Barr (1934), have afforded many 
opportunities of studying the lesion at operation. However, from its very nature, the lesion 
in man is seldom seen, by the pathologist or surgeon, except in the fully developed stage. 
It is for this reason that there are few recorded observations either on the structural changes 
that occur in the disc before an obvious herniation of the nucleus, or on the reparative 
processes which may occur in the intervertebral disc after the prolapse. With the 
intention of investigating these problems, a series of operations has been performed on 
animals in which the annulus fibrosus was incised to a depth sufficient to allow the escape 
of the nucleus pulposus, and the subsequent macroscopic and microscopic changes in the 
region of the disc have been observed. 

Previous literature—Few accounts of the reaction of the intervertebral disc to operative 
experimental trauma have been found in the literature. Lob (1933) observed the naked eye 
and radiological appearances of the vertebrae and disc of rabbits after injury to the annulus 
fibrosus and found them similar to the changes in spondylosis deformans in man. Filippi 
(1935), who also worked on rabbits, divided the whole width of the ventral part of the annulus 
fibrosus. He described a regeneration of the annulus by a proliferation of fibrocartilage from 
each epiphysial plate, the fibres from the two sides eventually fusing to reconstitute the 
annulus about forty days after operation. He stated that after a hundred days the damaged 
disc appeared normal on superficial examination, but the site of the nucleus pulposus was 
found in microscopic section to be occupied by fibrocartilaginous tissue in which the lamellae 
extended dorso-ventrally. More recently Key and Ford (1948) published their observations 
on fourteen dogs in which they had incised the dorsal part of the annulus. In contrast to 
Filippi they found that only the superficial part of the wound healed, there being a complete ‘ 
failure of healing in the deeper part. In a discussion that followed a communication of these ; 
observations, Compere stated that in monkeys on which he had made experimental lesions of 

the annulus involving loss of the nucleus, arthritic changes developed at the margins of 
adjacent vertebrae. Thus the evidence must be regarded as incomplete and in some respects 
contradictory. 


THE INTERVERTEBRAL DISC IN THE RABBIT 


The investigation was necessarily carried out on animals in which the intervertebral disc 
is large enough to permit an operative incision to be made in it with precision, and small 
enough to allow microscopic sections of it and the adjacent vertebrae to be prepared without 
undue distortion of the tissues. The rabbit was found to satisfy these conditions. 

For the purposes of description the intervertebral disc is considered to have cranial and 
caudal surfaces and a peripheral surface that has ventral, dorsal and lateral aspects. On the 
cranial and caudal surfaces of the disc in young rabbits are the thin plate-like epiphyses of 
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Normal intervertebral disc and parts of adjacent vertebrae of young rabbit (x11). This and all succeeding 
photomicrographs are taken from sagittal sections which are orientated so that the ventral surface of the 
disc is directed towards the left-hand side of the page. 


Fic. 3 
“‘ Notochordal ” cells and fibrous stroma of nucleus pulposus of young rabbit. The cell on the left can be 
seen to extend from the upper to the lower edge of the photomicrograph (x 300). 
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the vertebral bodies (Fig. 1), and it is noteworthy that this is the form of epiphysis found in 
pronogrades generally in contrast to the annular type found in man. The caudal epiphysis 
fuses with the vertebral body at about two and a half years and the cranial epiphysis soon 
after (Fig. 2). The annulus fibrosus is formed of concentric lamellae of fibrocartilage, disposed 
obliquely, and since adjacent lamellae have different obliquities the annulus has, on section, 
a striated appearance which becomes increasingly apparent with age. The nucleus pulposus 
in the lumbar region lies nearer to the dorsal than to the ventral surface of the disc; in most 
sections there is a space between the annulus and the nucleus which is regarded as an artefact 
caused by shrinkage of the nucleus during preparation of the sections. 

The structure of the nucleus varies with age, and these alterations are analogous to the 
age changes in man described by Keyes and Compere (1932). In young rabbits the nucleus is 
sharply demarcated from the surrounding annulus. The matrix consists of a structureless, 
basophilic mucoid material traversed by loose wavy fibres and showing in sections large 
vacuoles. Embedded in the matrix are a few fibroblasts and cartilage cells but the 
predominant cellular element is large multinuclear cells with acidophilic protoplasm (Fig. 3). 
These cells, which may be regarded as multinuclear syncytia, are similar to the cells found in 
the nucleus of the young child and have been considered by Keyes and Compere (1932) to 
be derivatives of the notochord; they will be referred to subsequently as “‘notochordal”’ cells. 
With increase in age the demarcation of the nucleus from the annulus becomes less abrupt, 
the notochordal cells disappear, and the nuclear matrix becomes denser and is infiltrated 
with fibroblasts and cartilage cells which appear to proliferate from the annulus (Fig. 2). 

In these experiments immature rabbits were used; the epiphyses of the vertebral bodies 
were not fused and the predominant cells in the nucleus pulposus were the multinuclear 
derivatives of the notochord. 

The avascular nature of intervertebral discs appears to be well established and 
confirmation of this was obtained by injecting India ink in plasma into the aortae of several 
rabbits immediately after death. The injection was made at an average pressure of 100 
millimetres mercury and maintained for upwards of six hours. The typical appearance of 
thick sections of a disc from such an animal is shown in Figures 4 to 6, and the general 
vascular pattern of the vertebral epiphysis and surrounding tissue is apparent. The vessels 
of the diaphysis and epiphysis of the body of the vertebrae can be seen but the disc itself is 
avascular except for a few small vessels in its peripheral part. In this feature, which is of 
great importance in the present problem of reaction to injury, the rabbit’s disc resembles 
that of man, and it is postulated that both have a low rate of metabolism and are nourished 
by diffusion of fluids from surrounding tissues and especially from the epiphyses of the 
vertebral bodies. 

It can be said therefore that the rabbit’s disc resembles the human disc in general 
structure. Nevertheless, it was accepted at the outset of the investigation that any conclusions 
that might be reached could not, for a number of reasons, be held to be directly applicable 
to man. For example, the mechanical stresses to which the disc in the rabbit is subjected 
differ from those which affect the human disc; and also, the rabbit discs, possibly because 
of the immaturity of the animals, did not show the degenerative changes which have been 


described as preceding prolapse of the human nucleus pulposus (see Friberg 1948, and ~ 


Lindblom and Hultquist 1950). It was believed, however, that the results would provide 
useful data for a similar proposed investigation in monkeys, which, it is considered, will give 
information which might be more justly applicable to the human disc. 


THE OPERATION 


Seventy rabbits were used in the investigation and in each of them a lumbar intervertebral 
disc was damaged by making a transverse incision in the annulus fibrosus. In all operations 
the anaesthetic was intravenous nembutal. 
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Fic. 4 
Thick section (75 #4) of disc and vertebrae after injection of vessels 
with India ink, The injected vessels are represented by the black lines 
and dots, which are absent from the disc ( x 14), 


Ventral part of epiphysis and adjacent part of annulus fibrosus. T wo 
small vessels are seen in the most superficial fibres of the annulus on left 
of photomicrograph (x 60). 


Fic. 6 
Central part of epiphysis and adjacent part of nucleus puplosus (x 100), 
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An attempt was made to reach the dorsal aspect of the disc in four rabbits, but this 
approach proved impracticable because of the large size of the spinal cord relative to the size 
of the vertebral canal, and because of the rich plexus of epidural veins. The rabbits in which 
this approach was used showed evidence of cord lesions on recovery from the anaesthetic 
and were destroyed. 

In the remaining sixty-six rabbits the ventral aspect of the disc was incised. A median 
incision was made in the ventral abdominal wall and carried through the parietal layer of 
peritoneum. The bowel was displaced to the right, and the abdominal aorta and posterior 
vena cava were exposed in the median groove between the psoas muscles. The peritoneum 
was incised on the left side of the aorta, cranial to the posterior mesenteric artery, and when 
the aorta and vena cava were in turn gently retracted to the right the lumbar arteries and 
veins of the region became visible. On separation of the psoas muscles midway between 


Intervertebral disc immediately after operation. The ventral part of the 
annulus fibrosus has been cut transversely and part of the nucleus 
pulposus lies between the cut fibres ( x 14). 


two adjacent groups of lumbar vessels the glistening intervertebral disc was exposed. The 
ventral part of the annulus fibrosus, which is about 3 millimetres deep in well grown young 
rabbits, was then incised transversely, the incision being about 4 millimetres long. In the 
majority of rabbits the nucleus pulposus immediately prolapsed through the incision and 
formed a gelatinous bead about the size of a match head on the cut surface of the disc; in a 
few rabbits, although the incision proved on subsequent section to be into the nucleus, no 
such bead formation was seen. The abdominal structures were then allowed to settle into 
place and the abdomen was closed. 

Seven rabbits died during or soon after operation and four later showed signs of infection 
and were destroyed; the remaining fifty-five provided the material on which the observations 
were made. 

OBSERVATIONS 
The disc immediately after operation—The appearance of the disc immediately after 
operation is shown in Figure 7. The ventral fibres of the annulus are cut midway between 
the adjacent vertebrae, and nuclear material is seen to protrude into the incision as a 
tongue-like process. The material that escapes from the site of the nucleus consists of 
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EXPERIMENTAL INCISION OF THE INTERVERTEBRAL DISC 


Intervertebral disc seventeen days after operation. The photomicrograph 
is from a section near the median plane and there is no evidence of 
healing in the annulus fibrosus (x 14). 


The enclosed area in Figure 8 showing the nests of 
“ notochordal ”’ cells (x 70). 
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“‘ notochordal cells’ embedded in mucoid material; the fibrous element of the nucleus, 
consisting of fine collagenous fibres and a few fibroblasts and cartilage cells, remains in situ. 
The escape of the “ notochordal’”’ element of the nucleus may not be complete. Figures 8 
and 9 show a “ notochordal”’ nest seventeen days after operation while the wound is still 
unhealed, and in Figure 14 similar collections of cells, now encapsulated, can be seen after 
seven weeks. 

Subsequent changes—The changes which occur in the disc after operation are described 
under three headings: 1) Healing of the superficial ventral fibres of the annulus; 2) changes 
in the deep ver.tral annular fibres; and 3) changes in the nuclear tissue which remains in situ. 
Healing of the superficial fibres—During the three weeks after the operation the superficial 
part of the wound in the annulus heals, the proliferative reaction occurring in the fibrous 
tissue deep to the ventral longitudinal ligament. The healing process begins in the lateral 


Figure 10—Section through lateral part of wound ten days after operation ( x 14). Figure 11—The enclosed 
area in Figure 10 showing intense fibroblast reaction associated with the healing of the lateral part of the 
wound (x 105). 


parts of the wound and is well established ten days after operation (Figs. 10and 11). Thereafter, 
healing spreads towards the median part of the wound but the time taken for closure to be 
completed varies and is no doubt influenced by the size of the original incision and other 
factors individual to the animal. Thus Figure 8, which is from a section near the median 
plane, shows no evidence of the healing reaction seventeen days after operation whereas in 
another animal killed nineteen days after operation serial sections, of which Figures 12 and 13 
are from a relevant specimen, showed the wound to be completely closed. In most cases 
complete closure occurs between three and four weeks after operation. 

While the closure of the wound is being effected by an active fibrous tissue reaction, a 
series of changes occurs in the fibrocartilaginous tissue of the annulus immediately surrounding 
the superficial part of the incision. The first of these changes is a proliferation of the cartilage 
cells in an oval zone around the superficial part of the incision (Fig. 13), a multiplication 
which rapidly extends centripetally and centrifugally. This proliferation soon causes a 
protuberance on the ventral aspect of the intervertebral disc (Figs. 14 and 15) and eventually 
extends to the ventral surfaces of the adjacent vertebrae and, in young animals, blends with 
the epiphysial cartilage. As chondrification progresses, and before its spread is complete, an 
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oval zone of cartilage in the ventral part of the disc becomes calcified (Fig. 15), and this 
calcification extends both centripetally and centrifugally so that the entire chondrified zone 
eventually passes through a calcified phase. 

Before calcification is complete, however, ossification occurs in the calcified zone so that 


Fic. 13 


Figure 12—Section through wound near the median plane nineteen 
days after operation (12). Figure 13—The enclosed area in Figure 
12. The healed superficial part of the wound is seen and there is a 
proliferation of cartilage cells in the cranial lip of the wound ( x70). 


a bony annulet is formed in the ventral part of the disc surrounding the site of the original 
incision. Like other post-operative changes in the disc, the time of appearance of ossification 
showed considerable variation, but the earliest evidence of it was observed ninety-one days 
after operation (Figs. 16 and 17). By the end of the first year, the spread of ossification 
from the original annulet has completely, or almost completely, replaced the cartilage, a bony 
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Section through lateral part of wound seven weeks after operation. As the ring of partly 
calcified cartilage is cut tangentially near its lateral end only one area of chondrification 
is seen in this photomicrograph ( x 16). 


Fic. 15 
The enclosed area in Figure 14 ( x 40). 
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ankylosis between the vertebrae adjacent to the damaged disc is established and a considerable 
bony prominence is formed on the ventral aspect of the disc. The appearance of such an 
ankylosis is illustrated in Figure 18, which is from a rabbit thirteen months after operation. 
During the second year after operation the bone constituting the ankylosing bridge does not 
show any appreciable growth, and Figure 19, which is from a rabbit twenty-five months after 
operation, is considered to be typical of the appearance found any time after the first year. 

Changes in the deep ventral annular fibres—The changes that have already been described 
involve only the more superficial fibres of the ventral part of the annulus fibrosus. The deeper 
part of the annulus is characterised by its inertness, so that even when bony ankylosis is 
established superficially the incision in it may still be evident. The prolonged persistence of 
the wound appears to be closely related to the presence in it of an extension of the tissue 
from the original site of the nucleus pulposus. This is illustrated in Figure 20 which is taken 


Figure 16—Ventral part of intervertebral disc thirteen weeks after operation. There is a centre of 

ossification in the ventral part of the annulus both cranial and caudal to the original wound; these 

are enclosed within ink squares (x17). Figure 17—The caudal (lower) enclosed area in Figure 16 
showing commencement of ossification in annulus (x 130). 


from a specimen twenty-one months after operation. Such extensions from the nuclear site 
do not occupy the entire transverse width of the wound but are limited to its median part. 
In the lateral parts of the wound where no such tongue-like extension is present, the deep 
part of the wound is gradually healed during the first year by a slow appositional spread in 
a medial direction of the chondrification already noted in the superficial lamina of the lateral 
part of the annulus. It is for this reason that there is an absence of the original wound in 
Figures 18 and 19, both of which photomicrographs are taken from sections lateral to 
the mid-line. 

Changes in the nuclear tissue which remain in situ—When the annulus fibrosus is incised most 
of the mucoid element of the nucleus pulposus passes through the wound and carries with it 
the majority of the “ notochordal ”’ cells. The fibrous element of the nucleus remains in situ, 
and lying among its collagenous fibres are fibroblasts and a few cartilage cells. During the 
six months after the operation there is a rapid proliferation of both fibroblasts and cartilage 
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Fic. 18 
Section through lateral part of wound thirteen months after 
operation. There is now a considerable bony prominence on the 
ventral surface of the disc, ankylosing adjacent vertebrae (x 12). 


Section through lateral part of wound twenty-five months after 
operation ( x 9). 


Section through median part of wound twenty-one months after 
operation. The original operative incision is present and the tissue 
in the nuclear site extends into it (x 8). 
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Figure 21—Tissue in site of nucleus pulposus three weeks after operation (65). Figure 22—Tissue 
in site of nucleus pulposus nine weeks after operation. The increased density of the tissue is evident 
and the linear arrangement of the cartilage cells can be seen (x 110). 


Fic. 24 
Figure 23—-Extension of tissue from nuclear site into deep part of wound nine weeks after operation. 
This photomicrograph is from same section as Figure 22 but shows grouped arrangement of cartilage 
cells (x 110). Figure 24—Tissue in site of nucleus pulposus twenty-one months after operation. Few 
cells are present and the collagenous tissue is extremely dense (x 100). 
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cells (Fig. 21), and with an increase in collagenous fibres the tissue becomes increasingly dense ; 
this tissue reaction also occurs in the tongue-like process in the deep part of the wound. 
Throughout the first four months the cartilage cells are especially active; in the original 
nuclear site they tend to arrange themselves in columns in the line of the long axis of the 
vertebral column (Fig. 22), whereas in the process that lies between the cut edges of the 
wound the cells are aggregated in small groups (Fig. 23). During the later part of the first 
year and throughout the second year after operation the tissue becomes increasingly dense 
and both the cartilage cells and fibroblasts decrease in number (Fig. 24). 


DISCUSSION 


The observations that have been made on fifty-five rabbits during the two years after 
an incision in the ventral part of the annulus appear to present a clearly defined sequence of 
changes. The healing of the superficial part of the wound is correlated with the vascular 
nature of the prevertebral tissues and the fibroblastic reaction is typical of that observed in 
tissue healing in general. The failure of healing in the deep part of the wound is in keeping 
with the experimental findings of Key and Ford (1948) and is associated with the recognised 
avascularity of the deeper annular fibres; at the same time we consider that the presence in 
this part of the wound of an extension of the tissue that has proliferated in the site of the 
nucleus must be considered an 
additional factor. The annular fibres 
which are related to such extensions 
usually have a “‘clean-cut’’ appear- 
ance and their free ends assume / 
the form of an_ encapsulating 
membrane; several of the illustra- 
tions (Figs. 13, 14, 15 and 20) show 
this feature. 

The cartilaginous and bony 
reactions in the ventral part of the 
disc have been a constant feature in 
allrabbits that were kept sufficiently 
long after operation. Two factors 
have been considered in the analysis 
of these changes, the one being the 
upset in the normal mechanism of 

_«., _ the joint, and the other the trauma 
Fic. 25 of the wound. The _ normal 


Dorsal part of intervertebral disc of mature rabbit. In this | mechanism of the joint is dependent \ 
photomicrograph the dorsal surface of the disc is on the left . : 
and a part of the spinal cord and a nerve root are shown. No on an intact annulus fibrosus and 
operation had been performed on this rabbit, but the rupture nucleus pulposus, and it is con- 
of several lamellae of the annulus is seen and also several small . . a 

masses of the nucleus pulposus underlying the dorsal longi- sidered that any gross interference 


tudinal ligament ( 20). with these structures will lead to a 

tissue reaction in them which tends 

to immobilise the joint. The final ossification of the ventral part of the annulus may thus 

be correlated with the proliferation of collagenous tissue in the original site of the nucleus, 
the two processes proceeding concurrently and in harmony with each other. 

Lamination in the annulus fibrosus is a recognised feature of its structure, and each 
lamella is a discrete unit whose fibres have a different direction from those that are immediately 
adjacent to it. It is postulated that the composite form of the annulus is important in the 
mechanism of rupture of the annulus fibrosus in man. An increase in pressure in the nucleus 
pulposus is the direct result of any compression force applied to the adjacent vertebrae, and 
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this pressure is transmitted in turn to the surrounding annulus fibrosus and most directly to 
the deepest lamella; tension in all the lamellae may be further increased by movement of the 
vertebral column. If the stress so produced is great enough, or if the strength of the 
lamellae has been reduced by degenerative changes, the deepest fibres of the disc may rupture 
and allow the nucleus to prolapse between their torn ends. Repetition of similar trauma may 
cause further lamellae, now under more direct pressure, to give way, so that a progressive 
tracking of the nucleus to the periphery of the disc occurs. Evidence of such fractional 
rupture of the annulus has been seen in the posterior part of the non-operated intervertebral 
discs of two rabbits with an accompanying prolapse of the nucleus pulposus into the tear 
(Fig. 25). It has been observed that the tears in adjacent lamellae are not always opposite 
one another so that the track may have an irregular course from the nucleus. 

The investigation of the relative importance of degenerative changes in the annulus 
fibrosus and trauma to the disc appears to us to be of primary importance in the elucidation 
of the etiology of prolapse of the nucleus pulposus. 


SUMMARY 
1. The normal anatomy of the intervertebral disc of immature rabbits is described. 


2. An account is given of the changes that occur after an operative incision in the ventral 
part of the intervertebral discs of rabbits which allowed the escape of the mucleus pulposus. 
The account is based on observations made on fifty-five young animals killed at intervals 
during the twenty-five months after operation. 

3. The superficial part of the wound in the annulus heals rapidly by active fibrosis. Thereafter 
there is a chondrification of the ventral region of the disc, followed by ossification. A prominent 
bony ridge ultimately ankyloses the vertebrae adjoining the disc. 

4. The site of the nucleus pulposus is eventually occupied oy a dense pad of fibrocartilage. 
A tongue of this tissue projects into the deep median part of the wound which remains unhealed. 


5. A hypothesis is submitted regarding the mechanism of rupture of the annulus fibrosus and 
prolapse of the nucleus pulposus in man; this hypothesis is based in part on the observations 
of lesions in discs not subjected to operation. 


We wish to express our thanks to Mr James Brown of this Department for his technical assistance during 
the investigation. 
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SPECIMENS FROM THE HUNTERIAN COLLECTION 
R. J. Last, Lonpon, ENGLAND 
6. The Knee Joint (Specimens S 108 A and S 108 B)* 


The specimens figured here are complementary to those shown in the previous number 
of this Journal. They illustrate further points concerning the ligaments and menisci of the 
knee joint and the attachments of the popliteus muscle. 


SPECIMEN S 108 A 


Specimen S 108 A. Posterior view—The anatomy of the popliteus muscle is well seen. 
Its fleshy belly arises from the popliteal surface of the tibia above the soleal line. The lateral 
half of the muscle passes beneath the arcuate ligament (which is seen arching from the head 
of the fibula to the lateral meniscus) and there forms a tendon which passes to the interior 
of the knee joint and so to the femoral condyle. The medial half of the popliteus is not 
inserted into the femur but forms a flat tendon which is inserted into the posterior convexity 
of the lateral meniscus. The meniscal insertion of popliteus is here isolated by removal of 
the underlying capsule and synovial membrane of the knee joint. 

The medial condyle of the femur has been removed to expose the cruciate ligaments; 


* Previous descriptions in this series appeared in the current volume of this Journal, on pages 115 (February 
1951), 264 (May 1951) and 442 (August 1951). 
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the ligament of Wrisberg is seen passing from the lateral meniscus behind the posterior 
cruciate ligament. Part of the medial ligament of the knee joint has been removed to expose 
the forward prolongation of the insertion of semimembranosus tendon. The freedom of the 
medial ligament from the condyle of the tibia and from the medial meniscus is well shown. 
The medial ligament is separated by a bursa from the medial meniscus. That part of the 
capsule of the knee joint between the medial epicondyle of the femur and the medial meniscus 
is thickened; it is the ‘ short internal lateral ligament” of old terminology, unnamed in 
current British terminology. It extends only between femur and meniscus, not between 
meniscus and tibia. It is retained in the specimen and can be seen projecting above the 
meniscus. This medial part of the meniscus, midway between its two extremities, is thus 
forced to move with the femur during rotation of the knee, while the attached horns of the 


SHORT EXTERNAL 
LATERAL LIGT. (OT) 


LATERAL LIGT. ANTERIOR TIBIO- 
BICEPS §=TENDOW LIGT 


SPECIMEN S 108 A 


meniscus naturally move with the tibia, and so considerable torsion of the meniscus occurs 
during rotation. 

The freedom of the lateral meniscus from the lateral ligament is obvious in this specimen. 
The posterior convexity of the lateral meniscus is doubly attached—by the ligaments of 
Wrisberg and Humphry to the femur, and by a flat tendon to the popliteus muscle. It is 
free to move, and its position during rotation of the knee is controlled by its attachments 
to femur and popliteus, which fact renders it relatively immune to injury. 
Lateral view—The “short external lateral ligament’’ (O.T.) has no name in current 
terminology. It is sometimes absent. It is well developed in this specimen, and is fully 
exposed by removal of the lateral ligament of the knee (the ‘‘ long external lateral ligament ” 
of old terminology). Note that superiorly it is one with the tendon of popliteus, but that 
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below it separates from the tendon and is inserted into the head of the fibula. It is as thick 

and strong as the lateral ligament itself. The remaining structures shown in the lateral view 

can be identified by reference to the drawing. 

Specimen S 108 B—The insertion of half the popliteus muscle into the lateral meniscus is 

again illustrated in this specimen. The flat meniscal tendon of the muscle has been isolated 

by removal of the capsule of the knee joint, and a glass rod has been inserted beneath it. 
The medial ligament is triangular. Its anterior vertical part is free from the medial 


SPECIMEN S 108 B 


meniscus; but posteriorly its upper and lower fibres converge to be inserted into the posterior 
convexity of the meniscus. The lower fibres are long, and the condyle of the tibia can rotate 
beneath them without moving the meniscus. The upper fibres are short, and with the short 
internal lateral ligament (O.T.) mentioned above under No. 6 cause the convexity of the 
meniscus to move with the femur during rotation of the knee. 

The strong fascia over popliteus is derived from the tendon of semimembranosus. Note 
that the fleshy fibres of soleus arise from this fascia, only the thick aponeurosis on the deep 
surface of the muscle arising from the soleal line. 

In this specimen the lateral ligament of the knee can be seen extending upwards from 
the fibula; here there was no short external lateral ligament. 


The drawings of the specimens (inset) are by Dr D. Tompsett. 
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SUPRAGLENOIDAL PSEUDARTHROSIS 


A. A. BELTON and F. DAVIES, SHEFFIELD, ENGLAND 


From the Department of Anatomy, University of Sheffield 


The rarest dislocation of the shoulder is the supraglenoidal; Astley Cooper (1823) and 
Codman (1934) had never seen a case, but a few have been described (Malgaigne 1855, Holmes 
1858, and others). Because of their rarity the present dissecting-room specimen is described. 
Clinical history—The subject had worked as a farm labourer until his seventieth year. The 
remaining seventeen years of his life were spent in an institution, and during this time 
osteoarthritis had caused pain and weakness in the hips, knees, wrists and, less frequently, 
the elbows. Although he occasionally suffered pain in both shoulders there was no weakness 
or disability, and gross derangement was not suspected. 


ANATOMICAL FINDINGS 

As the conditions were virtually the same in both shoulder joints, the right joint is 
described in detail, with a note of any minor differences in the left. 

The humerus was supported by well developed muscles, and its upper extremity occupied 
an abnormally high position relative to the scapula and acromio-clavicular arch, a feature 
also noted in radiographs of the cadaver (Fig. 1). The humerus was in contact with concave, 
polished, marble-like facets on the lower 
surfaces of hard plaques in the deltoid and 
with similar facets raised from the lower 
surfaces of the clavicle and acromial process 
of the scapula (Figs. 2, 4 and 5). A plaque 
about four centimetres in diameter was present 
in each deltoid ; some smaller ones were confined 
to the right side; in the region of the 
plaques both deltoids were markedly fibrous. 

Histological examination revealed that the 

plaques were composed of bone with dense free 

surfaces. The head of the humerus presented 

a large convex area which was confluent 

medially with the roughened cartilage of the 

natural articular surface and which extended 

in lateral, anterior and posterior directions 

almost to the surgical neck. This area, which 

thus involved the anatomical neck and the 

greater and lesser tuberosities, was polished, 

pitted and bounded by irregular lipped margins. 

Above and medially it made contact with Antero-posterior radiograph of the right shoulder. 
the facets on the deltoid, clavicle and scapula 

(Figs. 2 and 3). The acromio-clavicular joint opened directly inferiorly into the pseud- 
arthrosis. The scapula was of normal size and proportions except in the following two 
respects: firstly, the presence of the acromial facet described above; and secondly, the fact 
that the glenoid cavity was enlarged, particularly in its vertical diameter, the increase 
being due to upward extension of the cavity, as indicated by the considerable decrease in 
the normal distance between the upper margin of the cavity and the horizontal part of the 
coracoid process. 
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Figure 2—Lateral photograph of the dissected 
right shoulder. 
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Figure 3—Superior photograph of right shoulder 
after removal of deltoid and clavicle. Note 
bifurcation of supraspinatus tendon. 
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The capsule of the pseudarthrosis was attached medially to the margin of the enlarged 
glenoid cavity, superiorly to the margins of the facets on the acromial process, clavicle and 
deltoid, and inferiorly around the surgical neck of the humerus (Fig. 2). The joint cavity 
was thus considerably larger than normal and the capsule extended medially into the spino- 
glenoid and coraco-glenoid notches of the scapula. No separate subdeltoid bursa was present. 
On the right side, the subscapular bursa formed an extension of the joint cavity that admitted 
the tip of the index finger; no subscapular bursa was present on the left side. Numerous 
fatty processes of the synovial membrane projected into the joint above and medially. 


Fic. 4 Fic. 5 
Figure 4—Inferior aspect of left clavicle showing facet at acromial end. Figure 5—Inferior aspect of one 
of the bony plaques in the left deltoid. 


The muscles related to the joint showed anomalies in their attachments. The tendon 
of the long head of the biceps arose from the front of the humerus immediately distal 
to the articular surface. The infraspinatus and the teres minor were inserted into the 
back of the surgical neck of the humerus just beyond the false articular surface; small 
osseous nodules were present in the upper margin of the infraspinatus near its humeral 
insertion. but, although they had free surfaces facing the joint cavity, they did not have 
facets and did not articulate with the humerus. The subscapularis was inserted into the 
front of the surgical neck and into the edge of the nodular articular surface that 
occupied the site of the lesser tuberosity. The supraspinatus was inserted by means of a 
bifid tendon (Fig. 3), one limb of which passed through the spino-glenoid notch of the scapula 
to become attached to the tendon of the infraspinatus, and the other through the coraco-glenoid 
notch to gain insertion into the tendon of the subscapularis. 

Of the other joints, the knees, hips, wrists and elbows showed osteoarthritic changes in 
that order of severity. There was also calcification in the carpal flexor retinaculum and in 
the cruciate ligaments of the right knee. 


DISCUSSION 


The question arises whether the condition of the shoulder joints was a result of a 
congenital anomaly. In the clinical history there was no record of any severe injury to the 
shoulder joints; its absence, together with the bilateral nature of the lesion, is in favour of a 
congenital origin of the condition, although traumatic supraspinatus lesions are often bilateral. 
But against a congenital etiology are these facts. Observers who have described congenital 
lesions of the shoulder joint have not referred to any form of congenital supraglenoidal 
dislocation of the humerus (Smith 1839, Kiister 1879, Scudder 1890, Cumston 1903, Peckham 
1904, Roberts 1905, Openshaw 1908, Hitzrot 1912, Frosch 1925, Edwards 1928, Cozen 1937, 
Salaghi 1938, Flavell 1944, Andreasen 1948). Moreover, except for the acromial facets and 
the upward enlargement of the glenoid cavities, both of which were probably secondary 
results of supraglenoidal dislocation of the humeri, the scapulae were normal in their 
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configuration; whereas in many congenital lesions there is bony disproportion, the glenoid 
cavities, for example, being often abnormally small and poorly developed. 
In the normal shoulder the subdeltoid bursa to a large extent counteracts any tendency 
to trauma to which the superior part of the joint may be subject—particularly when, during 4 
abduction of the arm, the supraspinatus tendon is drawn under the coraco-acromial arch 
and when the humerus is pressed up against the accessory socket formed by that arch. The 
effects of trauma may be expected to be greatest in long-lived manual labourers, such as 
this man. Supraspinatus tendinitis has indeed been shown to be more common in such q 
individuals (Codman 1934), and the importance of trauma in the pathogenesis of tendinitis 
has been supported by the studies of Wilson and Duff (1943) and Wilson (1948). 
We suggest that repeated trauma was probably the cause of the dislocations and 
pseudarthroses in the present case; and further that the cases described by Smith (1834), 
Meyer (1921) and Skinner (1937) may have been produced in a similar way and represent 
various degrees of severity in an attritional process involving the supraspinatus tendon, the 
extremes of which are seen on the one hand in the early post-natal changes in the tendon 4 
described by Skinner, and on the other by the conditions in the present case. i 
The changes might be explained thus. The soft tissues below the acromial process were 
frayed and rubbed away (as in some of the cases reported by Meyer, 1921), and the proximal 
part of the long tendon of the biceps muscle was worn flat, frayed and attenuated, so that 
it finally disappeared; distal retraction of the muscle was prevented by secondary attachments 
to the front of the humerus, as in the cases reported by Meyer (1914). The upper 4 
part of the capsule of the shoulder joint, with which the supraspinatus was fused, became { 
, thinned and degenerated, as described by Meyer (1921) and by Skinner (1937) in their cases, 
and by Codman (1934) in cases of supraspinatus tendinitis. Later, normal use caused rupture : 
of the attenuated supraspinatus, with little and probably soon forgotten pain, as in some of 
the cases of Fowler (1933), Codman (1934) and Armstrong (1947). The rupture probably 
occurred near the greater tuberosity of the humerus, where Meyer (1921) maintained that 
greatest wear of the capsule occurs. In the present case rupture of the supraspinatus became 
complete, so that the joint communicated with the subdeltoid bursa, the pull of the “ cuff i 
muscles ’’ (subscapularis, supraspinatus, infraspinatus and teres minor) tending to enlarge 
and render crescent-shaped the gap in the manner suggested by Skinner (1937) and by 
McLaughlin (1944). A function of the normal supraspinatus is to prevent upward movement 
of the humeral head during abduction (Codman 1934, Watson-Jones 1938, Inman, Saunders 
and Abbott 1944). After the attrition and rupture of the supraspinatus, the deltoid pulled 
the humeral head upwards through the opening, so that it abutted against the acromial arch, 
which acted as a new fulcrum during abduction. Any tags of the supraspinatus left attached 
to the humerus laterally became gradually worn away and the margin of the opening became 
thickened to form the new falciform insertion of the ‘‘ cuff muscles,’’ as in the cases of 
supraspinatus lesions described by Wilson (1931) arid Skinner (1937). By means of its new 
insertion, the supraspinatus held the humerus against the new fulcrum (Fig. 3), and the 
other “‘ cuff muscles ’’ were enabled to exert their couple action with the deltoid. Such a 
mechanism was described by Inman, Saunders and Abbott (1944). In its new elevated 
position the humerus pressed and rubbed against the acromio-clavicular arch and the deltoid, 
and induced the formation of the eburnated facets already described (cf. Smith 1834, Meyer 
1921, Skinner 1937). 


” 


SUMMARY 


Supraglenoidal dislocation of the humerus is uncommon. The anatomical findings in a 
bilateral example in which efficient pseudarthrosis had developed are described, and the 
probable evolution of the lesion is discussed. 


We wish to express our thanks to Mr F. W. Holdsworth for his interest and advice in this report. 
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A SPRING EXERCISER FOR ARTHROPLASTY OF THE HIP JOINT 
JOHN CHARNLEY and J. K. WriGHT, MANCHESTER, ENGLAND 


We have been dissatisfied with the mechanical efficiency of the apparatus in common 

2 use for mobilisation of the hip joint after arthroplasty in that none of them allows flexion 
and abduction movements with equal facility, and all are serevely hampered by high friction 

‘losses in the cords and pulleys which operate them. The “ roller-skate’’ attached to the 


foot of a Thomas’s splint allows only abduction and adduction; the various methods which 


\ 


Fic. 2 
Fics. 1 and 2—Flexing and extending the hip and knee. The column 
rotates freely in its socket at the bed-head and allows a wide range 
of abduction-adduction movement. 
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allow flexion of the knee and hip on the Hamilton Russell principle make it difficult to 
perform abduction or adduction. 

In the apparatus described here the leg is suspended from a spring-loaded overhead beam 
which allows the limb to float effortlessly above the bed in all directions and with practically 
no mechanical resistance against exercise. The apparatus therefore comes into that category 
which Capener has aptly termed the “lively ’”’ splint, and we have been impressed by the 
enthusiasm which patients have shown on 
being transferred to it from other, cumber- 
some, methods. 

The sole disadvantage of this method is 
that it cannot be combined with any form 
of continuous traction; for this reason after 
cup arthroplasty we first apply a Thomas’s 
splint with fixed strapping extension for 
three weeks after the operation and after 
this time the spring exerciser is applied. 

The apparatus consists of a vertical 
column which is attached to the bed-head by 
making use of the sockets usually provided 
to hold the crane by which patients are able 
to lift themselves up for nursing purposes. 
The top of the column carries a spring-loaded 
hinge to which a tubular alluminium-alloy 
beam is attached. The short arm of the beam receives the spring, the tension of which can 
be adjusted by means of a hand screw and by moving the spring attachment to different 
holes in the beam. Rotation of the vertical column, allowing abduction and adduction, 
takes place in the sockets attached to the bed. All parts of the hinge must be ruggedly 
constructed because leverage is very great, and an extremely powerful spring is required. 
The great leverage is necessary in order to allow a wide arc of movement wichout rapid 
increase in tension in the apparatus, which might otherwise check the excursion. 

In order to facilitate knee flexion a light padded plaster is applied below the knee and 
a sling of sorbo rubber is passed behind the knee. The sling and the plaster are connected 
to the ends of a short length of cord, the middle of which passes over a pulley attached to 
the overhead beam. As the hip flexes and the knee bends the cord slides through the pulley 
and equalises the tension on the foot and the knee. 

An interesting mechanical feature of the method is that it is possible to encourage the 
important movement of abduction by tilting the vertical column towards the affected side. 
In this position the overhead beam exhibits a natural tendency to swing sideways wader the 
weight of the limb depending from it. 

The first of these spring exercisers has now been in continuous use in this department for 
eighteen months, and has proved so successful that a second model has recently been 
constructed. 


Fic. 3 
Detail of the spring and spring adjustments. 
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JOHN ABERNETHY AND OPERATIVE SURGERY 


Joun L. THornton, London, ENGLAND 


Librarian, St Bartholomew's Hospital Medical College, London 


John Abernethy, who died in 1831, is honoured as the founder of St Bartholomew’s 
Hospital Medical College and remembered as an eccentric character around whom numerous 
stories were woven, but he is not generally upheld as an example of a great surgeon. Indeed, 
a careful study of his character over a number of years, made while fragments about his life 
and professional career were being collected, suggests not only that he was physically unfitted 
for operative surgery but that he was further handicapped by the course of events during 
his surgical career. 

Born in 1764, John Abernethy at the age of fifteen was apprenticed to Sir Charles Blicke 
(1745-1815), then assistant surgeon—and from 1787 surgeon—to St Bartholomew’s Hospital. 
Young Abernethy attended the anatomy lectures of Sir William Blizard (1743-1835) at the 
London Hospital and the surgical lectures of the great Percivall Pott (1714-1788) at St 
Bartholomew's. When Pott resigned as senior surgeon in 1787, to be succeeded by Blicke, 
John Abernethy was elected to the position of assistant surgeon. But he still attended 
lectures, going to Dr Andrew Marshall’s house in Bartlett’s Buildings, Holborn, for further 
instruction in anatomy, and to the inimitable John Hunter (1728-1793), whose disciple he 
became after Marshall’s death. Abernethy was thus equipped for his profession with a 
thorough grounding in anatomy, the benefit of teaching by the greatest surgeons of the period, 
and a keen interest in research engendered by Hunter. 

As early as January 1, 1788, John Abernethy was advertising his anatomy lectures to 
be delivered at Number 17 Bartholomew Close. As assistant surgeon he received no emolument 
from the Hospital; his income depended upon private cases and the fees of pupils and 
apprentices. Neither did he have much experience of practical surgery within the Hospital, 
for this apparently devolved almost entirely upon the full surgeons. He was to hold this 
appointment for twenty-eight years, not becoming full surgeon until 1815. 

It is apparent that Abernethy realised at an early stage the probable turn of events and 
concentrated upon teaching. He was to weld together the lectures given by individuals within 
the Hospital into a course, thus laying the foundations of the Medical College. He himself 
lectured on anatomy, physiology and surgery, and in 1791 the Hospital erected a lecture 
theatre to accommodate the pupils attracted by him. This theatre had to be enlarged in 1822. 
Many of his pupils later paid tribute to him as a lecturer, and he obviously excelled as a 
teacher. He investigated with the students, introducing stories and acting a part to impress 
the lessons on the memories of his hearers. 


ABERNETHY THE OPERATOR 


Of John Abernethy as an operator Sir Robert Christison (1885) has written: ‘‘ He was a 
good operator when driven to operate; but he disliked it. Cullen, who was his anatomical 
assistant, told me he had seen him in his retiring room, after a severe operation, with the big 
tears in his eyes, lamenting the possible failure of what he had just been compelled to do by 
dire necessity and surgical rule.” Abernethy has never been called a brilliant operator, and 
his dread of operating, in the days before the introduction of anaesthetics, was in direct 
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contrast to his contemporaries and immediate successors. His sensitive nature which rebelled 
against the infliction of pain was noticeable during his early days when he was particularly 
interested in physiological experiments, for he never used live animals. 


Mezzotint by Charles Turner of the painting of John Abernethy by Charles William Pegler 
(1802-1832). The original was exhibited at the Royal Academy in 1828, and is now in 
St Bartholomew’s Hospital Medical College, London. 


This reluctance to operate probably influenced Abernethy to attempt conservative 
treatment wherever possible, and he was most successful in its application. He wrote 
(Abernethy 1830 a): “ If we are of opinion that the first symptoms will not be so severe as to 
endanger life, we ought to give the patient the chance of saving his limb; for every surgeon 
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of experience knows that cases of which he entertained scarcely any hope have, nevertheless, 
done well; and it is certain that amputations performed on a sudden are generally, by the 
double shock they impart to the system, productive of very formidable constitutional 
disturbance, and that the wound made in the operation goes on in a very unfavourable q 
manner. Should amputation become necessary at a future period, it may be performed i 
under much more advantageous circumstances than at the outset.”’ 

Here is a description of his treatment of a case, written in his own words (Abernethy 
1830 4): ‘A gentleman between forty and fifty years of age, and of a weakly constitution, 
whilst engaged in superintending some repairs of his house in my neighbourhood, fell from a 
scaffold and received a very formidable compound dislocation of the foot outwards. The 
ankle joint was, indeed, torn open throughout two-thirds of its circumference. It was at first 
thought that amputation was the only resource that afforded the patient a chance of recovery. 
The patient was lying upon a kind of temporary bed which had been prepared for him in 
one of the lower rooms of his house, and in a state of great agitation when I first saw him. 
I begged him not to be alarmed at the frightful appearance of the injured parts, as I saw that 
I could readily replace them in their natural position, with a prospect of his doing very well. i 
I desired him to turn completely on his left side and place the injured limb so that it might 
lie in an easy position on its fibular surface, bent at a half right angle to the thigh which was 
placed in a similar position with relation to the pelvis. I then extended the foot as far as I 
could move it without using violence, in order to bring the narrow or back part of the 
astragalus into the intermalleolar space, and to relax the peronei muscles. I drew out the ; 
skin which was inverted and stretched tightly over the astragalus, and then, by making { 
gentle extension, and slightly turning the heel and dorsum of the foot inwards, brought the 
articulating surfaces into their natural apposition. The edges of the lacerated skin came into 
such exact contact that the wound became scarcely perceptible, and the accident, which had 
appeared so formidable at first, now seemed of little importance. I was proceeding to give 
directions to the servants about the arrangement of the bed, when the patient told me he 
expected some surgeons, who had previously seen him, to return with the amputating 
instruments. I therefore waited their coming. On their arrival, they seemed struck with the 
perfectly natural appearance of the limb. They, however, were afraid of the consequences 
of the injury, and seemed anxious that I should pledge myself that the case would do well. 
This of course I could not do; but said I was assured no degree of inflammation would 4 
immediately come on to endanger the life of the patient, and therefore that it was proper to i 
give him a chance to preserve his limb; adding, that if the powers of the constitution should 
prove inadequate to the reparation of the injury, amputation might still be resorted to, and 
with a better chance of success than if the operation were to be undertaken immediately. i 
I then requested permission to do up the limb. The bed being arranged, the patient, in the 
position already described, was desired to lay himself in a posture which he could preserve 
for an unlimited length of time, and I placed the leg and foot upon a well padded japanned 
splint, which is not liable to be acted on by moisture. I then closed the wound accurately 
and completely with sticking-plaster, which was afterwards varnished, and directed the 
limb to be kept exposed to the air, and constantly moistened with water, so that there should 
never be any perceptible increase of temperature, either to the patient or others. A 
considerable portion of either end of the wound united by adhesion, but the middle remained 
open, and discharged for a great length of time. The foot and leg were much swelled, and 
abscesses formed beneath the fascia in four different places. These were opened successively 
as soon as a fluctuation was distinctly felt ; for if this be not done, the fascia will be extensively 
detached, and the matter will make its way out by the original wound. The formation of 
these abscesses in compound dislocations of the ankle joint is a very constant occurrence, 
nor can we be surprised that it should be so, when we consider how much the muscles must 
have been sprained and drawn from their natural situations, to the injury of their cellular 
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connections with the fascia. After the interval of a month, the swelling of the leg and foot 
gradually subsided, and the limb assumed its natural appearance. The wound was not 
completely closed till three months had elapsed; and it was only after an interval of half a 
year that the patient was able to bear his weight on the injured foot. The limb, however, at 
length became a very useful limb, and continued so for many years afterwards, as long, 
indeed, as I can remember the patient.” 


A GRATEFUL PATIENT 


A Mr Wood of Rochdale, a pupil of John Abernethy, has told the following story of his 
teacher: ‘‘ It was on his first going through the wards after a visit to Bath, that, passing up 
between the rows of beds, with an immense crowd of pupils after him—myself among the 
rest—that the apparition of a poor Irishman, with the scantiest shirt I ever saw, jumping 
out of bed, and literally throwing himself on his knees at Abernethy’s feet, presented itself. 
For some moments, every-body was bewildered; but the poor fellow, with all his country’s 
eloquence, poured out such a torrent of thanks, prayers and blessings, and made such 
pantomimic displays of his leg, that we were not long left in doubt. ‘ That’s the leg, yer 
honner! Glory be to God! Yer honner’s the boy to do it! May the heavens be your bed! 
Long life to your honner! To the divole with the spalpeens that said your honner would cut 
it off!’ etc. The man had come into the hospital about three months before, with a diseased 
ankle, and it had been at once condemned to amputation. Something however induced 
Abernethy to try what vest and constitutional treatment would do for it, and with the 
happiest result. 

“With some difficulty the patient was got into bed, and Abernethy took the opportunity 
of giving us a clinical lecture about diseases and their constitutional treatment. And now 
commenced the fun. Every sentence Abernethy uttered, Pat confirmed. ‘ Thrue, yer 
honner, divole a lie in it. His honner’s the grate dochter entirely!’ While, at the slightest 
allusion to his case, off went the bed clothes, and up went his leg, as if he were taking aim at 
the ceiling with it. ‘ ihat’s it, by gorra! and a bitther leg than the villins that wanted to cut 
it off!’ This was soon after I went to London, and I was much struck with Abernethy’s 
manner; in the midst of the laughter, stooping down to the patient, he said with much 
earnestness: ‘I am glad your leg is doing well; but never kneel, except to your Maker.’ ”’ 
(Macilwain 1856). 


LIGATION OF THE EXTERNAL ILIAC ARTERY 


It was probably about 1797 that Abernethy performed the first successful ligation of 
the external iliac artery for aneurysm (Abernethy 1807). Samuel Cooper (1832) mentions 
this operation in his Hunterian Oration, when discussing Abernethy’s skill as an operator: 
“As a zealous cultivator of surgery John Abernethy could not have been passed over in 
silence on an occasion like the present; for not only did he strenuously exert himself for forty 
years in inculcating, in the most pleasing style, some of the most valuable doctrines of John 
Hunter but he was himself the source of various improvements, which reflect credit upon 
his own genius. It was some time before the commencement of the present century that I 
saw him tie the carotid artery, and it may be doubted whether the operation had ever been 
fairly done, at an earlier period.* Very soon afterwards, I was present at two cases, in which 
he took up the external iliac artery for the cure of femoral aneurism; an operation, first 
planned by his mind, and first performed by his hand; an operation too that now justly ranks 


* “ Here, the common carotid was cut down to, and tied, on account of haemorrhage from an extensive 
lacerated wound of the throat. It was Sir Astley Cooper who first took up the carotid artery for the cure 
of aneurism; a proceeding that has already been a means of saving many lives.”’ 
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as one of the boldest and greatest achievements in modern surgery. If further proof be 
required of his merits as a surgeon, it may be found in his classification of tumours, in his 
views of the injuries of the brain, and lumbar abscesses; and in his precepts relative to the 
frequent and close connection of apparently local disease, with derangement of digestive 
functions.” 

David Tait (1826), a surgeon at Paisley, also paid tribute to Abernethy: “‘ It will be seen, 
on reviewing the case, that the only material points in which I have deviated from the method 
recommended by Mr Abernethy, are, first, that in both operations I disturbed and separated 
the artery less from its connections, and employed but one ligature; and, secondly, that in the 
last operation, in going down to the peritoneum, I divided the muscles fibre by fibre.” 

The article continues: ‘‘ The complete success which has attended these operations, while 
certainly it affords me one of the highest gratifications the practice of my profession can 
procure me—chiefly affects Mr Abernethy. 

“‘ Though the claims of a successful operator on the gratitude of his individual patient be 
paramount to every thing else, yet on his profession his claim is but secondary. Accident has 
placed under my treatment, a case, as far as I know, unparalleled in the history of surgery, 
and it has been cured; but I have only put in practice what every surgeon of these days 
ought to have done. When, thirty years ago, Mr Abernethy formed the firm resolve of cutting 
open the walls of the belly and seizing the external iliac—he made a mighty step in advance— 
he formed an epoch in the history of his profession. John Hunter, from reflecting on the 
haemorrhage proceeding from the vessel below the sac, after an operation in 1779, where 
Mr Broomfield* had, ‘ for security,’ tied the crural artery three or four inches above the 
aneurismal sac, had probably the first glimpse at the great improvement of tying, in cases 
of aneurysm, the artery nearer the heart, and at a distant part from the disease. 

“‘ His eminent successor has extended the principles of the illustrious Hunter. So firmly 
impressed was Mr Abernethy with the certainty of ultimate success, that, nothing daunted 


by the unfortunate issue of his two first cases, he persevered, and at length successfully 
secured the external iliac artery. His steps have been followed by a host, till at length it 
needed but a case such as mine to add the finishing touch to his well-earned fame. 

“In doing justice to the merits of such men, we act but the part of prudence—since, if 
we do not, indignant posterity will.”’ 

A further contribution to the debate on priority in ligating the carotid artery has been 
made by J. J. Keevil (1949) in an interesting paper on David Fleming. 


ONE KIND OF PATHOLOGY 


Abernethy stressed the part played by diet in disease, and was unwilling to divorce 
medicine from surgery. As William Lawrence (1834 a) put :<: ‘‘ He saw clearly that there is 
only one kind of pathology; that there is no distinction in source, nature, and treatment, 
between medical and surgical diseases; and consequently that surgeons ought to study 
general pathology and therapeutics. On this account he has been regarded as an intruder on 
the territory of physic; and has been accused of wishing to make surgeons physicians. If it 
is meant to charge him with wishing that we should add to our surgical knowledge that of 
medicine, the accusation is well founded, and does him great honour. By thus exciting 
surgeons to cultivate medical science generally, he has at the same time benefited the public, 
and increased the respectability of his own profession.” 

The writings of John Abernethy are still of interest to readers. He presents many case 
histories and quotes his predecessors, for he had an extensive knowledge of the history of 
medicine. There is much sound advice to be gained from his observations, and he presents 
a vivid picture of the medical science of the period. 


* William Bromfield (1712-1792). 
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John Abernethy could be rude when he thought it necessary and made enemies, who 
perpetuated stories of his eccentric behaviour. Yet even those with whom he had had disputes, 
upon reflection thought kindly of him. Edward Stanley (1793-1862) in his Hunterian Oration 
(1839) stated: ‘‘ Gratitude, and respect to his memory are justly due for the excellence of his 
instructions, enlivening as he did, the driest details of his subject, communicating to others 
the enthusiasm for surgery which he so strongly felt.’’ Sir William Lawrence, a former pupil 
of Abernethy, who had publicly attacked his teacher in lectures delivered at the Royal College 
of Surgeons, later wrote (1834 5): ‘‘ Under some roughness of exterior, as regards manner, 
Mr Abernethy possessed warm feelings, benevolent disposition, and a generous spirit. He 
freely bestowed professional and pecuniary assistance on the needy and deserving.’’ And a 
pupil once remarked upon his treatment of a patient in the wards: ‘“‘ How kind he was to 
that woman; upon my soul, I could hardly help crying.” 

As a teacher John Abernethy excelled, and his popularity with the pupils was enormous. 
His students and patients in St Bartholomew’s Hospital were his first consideration, and he 
would never permit attendance on private patients to interfere with his duties at the Hospital. 
His lectures and writings profoundly influenced his successors in the practice of surgery; 
if Abernethy was not himself a great operator, he at least made several worthy contributions 
to the history of surgery. 
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PROCEEDINGS AND REPORTS OF UNIVERSITIES, 
COLLEGES, COUNCILS AND ASSOCIATIONS 


GREAT BRITAIN 


UNIVERSITY OF LIVERPOOL 

APPOINTMEMT OF PROFESSOR OF ORTHOPAEDIC SURGERY 
We learn with great satisfaction that Mr Bryan McFarland, since 1948 Director of Orthopaedic 
Studies in the University of Liverpool, has been appointed to the University Chair in Orthopaedics. 
It might seem difficult for any man to succeed so great a teacher as T. P. McMurray but the cloak 
rests lightly on the shoulders of McFarland, whose 
intellectual stature is matched by his Celtic clarity of 
thought, fluency and impish humour. Qualifying with 
the M.B. of Liverpool in 1922, he proceeded to the 
M.D. in 1924 with a thesis of special merit, and later 
took his M.Ch.Orth. and F.R.C.S. He was a pupil 
under Sir Robert Jones and later his Second Assistant, 
and for twenty years he was assistant to McMurray. 
He was elected Assistant Orthopaedic Surgeon to the 
David Lewis Northern Hospital in 1928; in 1933 he 
moved to the Royal Southern Hospital, where he has 
held since 1935 the post originally occupied by Sir 
Robert Jones. He organised the after-care clinics for 
West Lancashire, Liverpool, Caernarvon, Anglesey and 
the Isle of Man, and for twenty years he visited them 
all and did the operating that they required. His first 
university appointment came as early as 1926, when he 
was made Clinical Lecturer in Orthopaedic Surgery. 
In 1944 he became Lecturer, and in 1948 Director of 
Orthopaedic Studies. It might be surmised that such 
achievements, combined with the apostolic atmosphere 
and rigid discipline of the Liverpool school, might have 
made him a little inflexible and austere; but this is not 
so. He is ready to listen to any man, and he has that 
Professor Bryan McFarland. outlook of inquiry which should inspire all university 
teaching. He has had enough leisure to become a very 
good shot, and he believes that he landed the biggest salmon from the Tav this year. Asa host he is 
superb and asa raconteur incomparable. In short, he combines those virtues of learning, experience, 
wisdom, kindly approachability, expansiveness and versatility that we like to find in a professor. 


AWARD OF DOCTORATE OF PHILOSOPHY 
The degree of Ph.D. has been conferred on Mr P. K. Duraiswami in recognition of his researc 
on the cause of congenital defects. This is the first occasion that the University has awarded the 
degree of Doctor of Philosophy for work in an orthopaedic subject. 


THE BONE AND TOOTH SOCIETY 

A meeting of the Bone and Tooth Society was held on June 14, 1951, at the Institute of 
Orthopaedics, London, with Dr E. F. Scowen in the chair. The subject was ‘“‘ Sex Hormones 
and Bone.” 
The ovarian cycle and the formation and mobilisation of medullary bone in birds— 
Dr H. A. Sissons described how the period of follicle maturation and development of egg shell 
was accompanied by extensive bone formation in the marrow cavities of the shafts of long bones; 
histological study showed alternating periods of intense osteoblastic and osteoclastic activity, 
which could be correlated with the deposition and mobilisation of bone. In mammals a similar, 
though differently situated, process of bone formation occurred after the experimental 
administration of oestrogenic hormones. The changes varied from species to species and from 
one variety of a species to another: in the mouse, bone formation began in the metaphyses of long 
bones and extended to the whole marrow cavity; in the rat there was in some degree failure of 
reabsorption of metaphysial bone trabeculae but no formation of additional trabeculae elsewhere ; 
in the rabbit and dog, oestrogen did not produce any type of medullary bone formation. Oestrogen 
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inhibited epiphysial growth in many animals, though it was not known whether this change was 
produced by the direct effect of the hormone on the growing cartilage of the epiphysis or by 
interference with production of the growth hormone of the pituitary. 


Biochemical changes during the egg-laying cycle in birds—Dy T. F. Dixon said that the 
increases in serum calcium in egg laying had at one time been thought analogous to those produced 
by parathyroid hormone; but the changes were in the non-diffusible phospho-protein-bound 
fraction, not in the ionic calcium. He compared the oestrogenic and osteogenetic activities of 
sex hormones (a-oestradiol, for example, was oestrogenic but ‘not osteogenic), contrasted the 
effects of oestrogens and androgens, and described the vitamin-D-like action of oestrogen whereby 
calcium absorption and retention were increased. 


Effects of oestrogens on the symphysis pubis of the mouse—Dr K. Hail explained that 
small doses of oestrogens acted primarily on the bone, which was simultaneously deposited on the 
endosteal surface and reabsorbed from the periosteal surface of the dorsal walls of the innominate 
bone. The solid symphysial parts of the bone gradually disappeared and were replaced by vascular 
tissue containing many nuclei, which was thought to be derived from the marrow. After prolonged 
treatment, or if relaxin was given with the oestrogen, this tissue formed a collagenous ligament 
which filled the interpubic gap. The two hormones produced a rapid and extensive reabsorption 
and separation of the innominate bones and proliferation of a collagenous ligament, as in normal 
pregnancy. Progesterone inhibited the action of oestrogens on the pelvis of the mouse. 
Clinical uses of sex hormones—Dy R. Nassim described conditions exhibiting osteoporosis, 
citing among his examples the menopause and old age. He emphasised the difficulties of obtaining 
radiological proof of the beneficial effects of sex hormones. 
Hyperostosis frontalis interna and Paget’s disease of the skull—Dy O. C. Llovd showed 
a patient in whom these two conditions were fortuitously associated. An interesting feature was 
the occurrence of the histological changes of Paget’s disease in areas with the general architecture 
of hyperostosis frontalis. 
REGIONAL ORTHOPAEDIC CLUBS 
SOUTH-WEST ORTHOPAEDIC CLUB 

A meeting of the South-West Orthopaedic Club was held at the Prince of Wales Hospital, 
Cardiff, on May 5, 1951. The chairman was Mr A. O. Parker. 
Congenital dislocation of the hip—Mr A. O. Parker outlined his management of patients with 
congenital dislocation of the hip. He said that the voung baby with the head of the femur standing 
away from the acetabulum was best treated in Putti abduction plasters. Early gentle manipulation 
was satisfactory for effecting reduction, but if this was unstable a shelf operation was done. He 
described his method of using three small bone wedges cut from the iliac crest to maintain the 
shelf in position. In his opinion anteversion was not of great importance. There were only three 
cases of avascular necrosis in his series. 
Etiology of osteoarthritis—Mr K. H. Pridie said that his interest in this topic had been 
stimulated by the occurrence of bilateral osteoarthritis of the hip after vascular changes in the 
heads of the femora in a patient who had suffered from caisson disease. The onset was rapid and 
suggested that sudden obliteration of the circulation had caused cyst formation in the bone, 
which caused in turn degeneration of the cartilage overlying the cyst. As a result of his studies 
he felt that osteoarthritis was mainly a vascular problem. In the discussion which followed 
Myr Norman Capener said that he believed that dysplasia of the head of the femur was responsible 
in many cases for osteoarthritis of the hip. Professor Trueta, who attended as a guest, said that he 
had been considering the problem of the etiology of osteoarthritis of the hip in the same way as 
Mr Pridie had, and he had reached similar conclusions. 
Injuries of the hand—Mr E. Mervyn Evans stressed the importance of avoiding infection in 
wounds of the hand by careful cleansing and by securing an adequate covering of skin by split-skin 
or pedicle grafts. He favoured an acromiothoracic flap to an abdominal one in men but not in 
women. He emphasised the principle of conservation in the amputation of injured fingers, and he 
did not believe in removing small stumps of fingers. Although stiffness at the interphalangeal 
joints was compatible with satisfactory function, it was essential to maintain mobility at the 
metacarpo-phalangeal joints. 
Other papers—Mr G. D. Rowley described a method of internal fixation with a bent plate after 
McMurray’s osteotomy. This made it possible to dispense with plaster and obtain early knee 
movement. Dr J. D. Spillane read a paper on spastic paraplegia in late adult life. Cases were 
demonstrated by Mr Dillwyn Evans, Mr D. N. Rocyn Jones and the junior staff of the Prince of 
Wales Hospital. 
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IRELAND 


IRISH ORTHOPAEDIC CLUB 

The Irish Orthopaedic Club was founded during 1950, mainly on the initiative of Mr R. J. W. 
Withers. The first meeting, an informal one, was held in December at the Steevens Hospital, { 
Dublin, and osteoarthritis of the hip was discussed. A further meeting was held at the Royal i 
Victoria Hospital, Belfast, on June 9, 1951. The following were present: Messrs Chance, Cherry, i 
McAuley, O'Connell, O'Driscoll, Lyttle, Hall, Martin, Wilson and Withers. 

Mr Withers opened the meeting by describing the history of orthopaedic surgery in Northern 
Ireland and its present problems and achievements. There was then a discussion on congenital 
dislocation of the hip, at which patients were shown. My Wilson put forward the views of the 
Belfast school on the treatment of this condition—that gentle reduction by traction, abduction 
and flexion over a period which might extend to several months gave better results than immediate 
operation. During the past four years alternate cases had been subjected to immediate operation 
and conservative treatment; those patients operated upon showed changes in the architecture of 
the femoral head and stiffness of the hip more often than the others. The second part of the meeting " 
was held in the Belfast City Hospital, where some thirty cases of tuberculosis of the pelvis and ) 
lower limb were demonstrated by Messrs Martin and Wilson. A method of ischio-femoral arthrodesis 
was shown, in which the graft was taken from the great trochanter on the same side as the arthrodesis 
or from the femoral shaft immediately below the osteotomy, so that interference with the normal 
tibia was avoided. 


BELGIUM 


ACTA ORTHOPAEDICA BELGICA 

The issue of Acta Orthopaedica Belgica for June 1951 contains two papers on the treatment 
of hallux valgus and hallux rigidus. 

M Ch. De Racker writes on simple resection of the exostosis or the first phalanx in the 4 
treatment of these conditions. Of 146 toes treated by resection of the exostosis, he achieved good ‘Ng 
results in 76 per cent, satisfactory results in 10-5 per cent and bad results in the remainder. These 
were assessed at an average of three years after operation. He resected the first phalanx in 113 : 
cases, of which seventy were of hallux valgus and forty-three of hallux rigidus. His results were 
generally good; after an average period of four years after operation 94 per cent of these patients 
stated that they were satisfied with their treatmert. He holds that one-half to two-thirds of the 
phalanx should be resected; insufficient resection nieans insufficient mobility, particularly in cases 
of hallux rigidus. M R. Soeur, writing on the surgical treatment of hallux valgus and hallux rigidus, 
explains that he operated on only twelve out of 124 cases of hallux valgus and eight out of sixty- 
nine cases of hallux rigidus seen at his own clinic. He describes the three operations from which 
he chooses his treatment of hallux valgus according to clinical and radiographic findings: a 
reconstructive operation including arthrodesis of the metatarso-cunieform joint and removal of 
the exostosis; a stabilising operation, by arthrodesis of the metatarso-phalangeal joint; and a 
palliative excision of the exostosis alone. He treated hallux rigidus either by arthrodesis of the 
metatarso-phalangeal joint or by a palliative removal of the exostosis. In the same issue, 
MM C. Van de Voorde and P. Alexander write on the operative treatment of malunited fractures 
of the clavicle. They emphasise the importance of achieving exact reduction of these fractures, 
and recommend prompt surgical treatment if reduction is not easily gained by conservative ; 
measures. They treated fifteen patients by medullary wiring and obtained good results; they i 
believe the same method is in some cases useful in the treatment of old malunited fractures. 


CANADA 


R. S. MCLAUGHLIN FOUNDATION IN SURGERY 

Mr R. S. McLaughlin, the Canadian industrialist, has given over $1,000,000 to found 
travelling and research fellowships for suitable graduates from Canadian medical schools to study 
at centres in the Dominion or abroad. The Foundation is expected to have an income over $80,000 
a year, and awards will be made to graduates who intend to spend all or part of their time in teaching ; 
they will be chosen by committees set up at the appropriate Canadian centres. The idea of this 
Foundation was put forward to Mr McLaughlin by Dr W. E. Gallie, who is one of the trustees. 
He said that the first fellows would probably be chosen next year from applicants who had completed 
their medical training and been selected for appointments at the clinical departments of Canadian 
medical schools. He hoped that the Foundation would check the exodus of young Canadian 
graduates to the United States, so that they could be trained to occupy teaching positions in : 
the Dominion. 
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PROCEEDINGS AND REPORTS OF COUNCILS AND ASSOCIATIONS 


NEW ZEALAND 


UNIVERSITY OF OTAGO 


Mr N. W. Nisbet, who was formerly Resident Surgical Officer at Oswestry for six years, then 
an orthopaedic specialist in the R.A.F. and later orthopaedic surgeon at Coventry as a N.H.S. 
consultant, has been appointed Associate Professor of 
Orthopaedics in the Medical School of the University of 
Otago, Dunedin, and Director of Orthopaedic Services, a 
newly created post. 


EAST AFRICA 
ASSOCIATION OF SURGEONS OF EAST AFRICA 


Twenty years ago, surgery had so uncertain a foundation 
in the Colonies of Central and East Africa that much of the 
time of pioneers was spent quite ineffectually in trying to 
persuade natives to come into hospital for the treatment of 
tumours so colossal that, to most of us, no argument would 
have seemed necessary. To-day the position is quite reversed. 
African patients now have such faith in surgery that with the 
limited number of hospital beds available it is quite impossible 
to meet their demands. This is indeed a most amazing story, 
and it pays enduring tribute to those who by skilful treatment 
and kind understanding have created confidence in the minds 
of the masses who once were swayed by medicine men. 

And let none think that Nairobi, Entebbe, Kampala, 
Luansha, Broken Hill, Ndola, Ncana and the other towns 
and cities of these vast territories are still dim parts of ‘‘ darkest Africa.’’ The new native 
hospital in Nairobi, which was opened a few months ago, has operating theatres and hospital 
wards so magnificent that most London surgeons would willingly exchange all the theatres 
and wards they have for the half of it. In Uganda there is Makerere College where a medical 
school for Africans is already competing with the medical schools of Great Britain under the 
direction of Professors Galloway, Holmes and Davies in the Departments of Anatomy, Physiology 


Professor N. W. Nisbet. 


President, Secretary, Treasurer and Foundation Fellows of the Association of Surgeons of 
East Africa with the Sims Commonwealth Professor of Surgery. 


and Pathology, John Coot, formerly of Bristol, as professor of surgery, Dr A. Williams as head of 
the Department of Medicine, Miss Rendle Short directing the Department of Obstetrics and 
Gynaecology, and a host of enthusiastic workers who are co-operating with them. In the copper 
belt of Northern Rhodesia there is excellent hospital equipment and every facility for modern 
therapy. Few know how rapidly surgery has developed in East Africa. 
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It is not therefore surprising that a new Association of Surgeons of East Africa was recently 
established at a formal meeting held in the Council Chamber of the City Hall, Nairobi. Mr C. V. 
Brainbridge of Nairobi was elected first president, Mr W. H. Kirkaldy Willis of Nairobi honorary 
secretary and Mr G. E. Nevill honorary treasurer. Dr Donald H. Abbott, F.A.C.S., of Kisumu, 
was one of the pioneers of the development. The meeting was attended by representatives who 
had travelled hundreds of miles—some more than a thousand miles—from Kenya, Rhodesia, 
Nyasaland and Uganda. The constitution of the Association is based on that of the Association 
of Surgeons of Great Britain and Ireland with which an affiliation has been established. 

At the inaugural meeting opened by Dr T. F. Anderson, Director of Medical Services in Kenya 
representing the British government, clinical and scientific papers were presented on Tumours of 
the Jaw by Mr J. F. Jarvis, Uterine Prolapse by Mr Keith Duff, Treatment of Ulcers by Mr Miller, 
Otosclerosis by Mr W. E. Powell, and Arthrodesis of Joints by Mr Kirkaldy Willis with a colour 
film prepared by Dr Guy Johnson, including magnified close-ups that were quite breath-taking in 
their excellence. All subjects were discussed vigorously, not least the audible clicks that Mr Jarvis 
said he could elicit when he probed the third ventricle. Messrs G. Anderson, H. Williamson and 
A. Wood were elected members of Council for Kenya and Messrs I. McAdam, J. McDonald and 
M. Roberts for other territories. Thirty-four foundation fellows—all with higher surgical qualifications 
and practising surgery—were elected. Sir Reginald Watson-Jones who attended the meeting as 
Arthur Sims Commonwealth Travelling Professor of Surgery was elected the first honorary fellow. 


INTERNATIONAL SOCIETIES 
INTERNATIONAL CONGRESS OF INDUSTRIAL MEDICINE 


The tenth international congress of industrial medicine was held in Lisbon, Portugal, from 
September 9 to 16, 1951. Over 200 papers, covering all aspects of this widening field of medicine, 
were presented. The following were among the papers of orthopaedic interest. 

Rehabilitation of the disabled worker—Dy Joaquim Gamboa (Portugal) made a strong plea 
for the further development of rehabilitation services for injured workmen. He deplored the wide 
discrepancy that existed in most countries between the efficient and productive rehabilitation of 
those injured in war and the inadequate services for those disabled by industrial accidents. The 
relative failure of industrial rehabilitation might be attributed to the system of compensation 
payments, which tended to retard recovery of function. He urged revision of the compensation 
laws and the foundation of a special committee connected with the International Committee for 
Industrial Medicine to encourage improved rehabilitation services throughout the world. Dr Mario 
Jaquet (Portugal) emphasised the social, economic and human importance of rehabilitation after 
industrial accidents and described the organisation of adequate rehabilitation services. 

Natural acquisition of radioactivity in the body—Dry K. Mulvany (London, England) mentioned 
a number of naturally occurring radioactive substances that might find their way into the body 
by ingestion or inhalation. They included, first, cosmic rays, which caused a minimum radiation 
dose of 10 to 15 y during an average lifetime; and secondly, various radioactive isotopes such as 
those of hydrogen, carbon, potassium, rubidium, samarium and lutecium, and others. The possible 
significance of these agents acting over a lifetime in the causation of sarcoma and carcinoma 
was discussed. 

Coexisting Pelligrini-Stieda’s syndrome, rheumatic fever, Baker’s cyst and periarthritis 
of shoulder—Dy J]. A. Neiva Vieira (Portugal) described a case of rheumatic fever in an adult 
who had at the same time a Baker’s cyst, Pelligrini-Stieda’s syndrome and periarthritis of the 
shoulder. He attributed Pelligrini-Stieda’s syndrome to calcification of the fascia described by 
Nachlas and believed that it might be of either traumatic or rheumatic origin. 

Tomography and planography in examination of the spine—Dr J. Guiterrez del Olmo (Spain) 
emphasised the value of tomography and planography in the radiographic diagnosis of diseases 
of the spine. 

Infections of the hand—Dy Jorge D. Mineivo (Portugal) reviewed the results obtained from 
excision and primary suture in certain infections of the hand. Results had been good in a large 
series of patients treated by this method while the author was working in Oxford. The technique 
of the operation at various sites was described. 

Calcification of the coraco-clavicular ligaments after acromio-clavicular dislocation— 
Dy A. de Sousa and Dy A. Veiga (Portugal) recalled that calcification may occur in the coraco- 
clavicular ligaments after injury, and described nine cases. It may become evident up to six months 
from the time of the injury. Early movements should not be allowed after acromio-clavicular 
dislocations. 
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CORRESPONDENCE 
HALF A CENTURY OF PROGRESS IN ORTHOPAEDIC SURGERY IN LATIN AMERICA 


From Dr JosE MANUEL DEL SEL, BUENOS AIRES, ARGENTINA 


To the Editor, 
Journal of Bone and Joint Surgery. 


DEAR SIR, 

The November issue of the British Volume entitled “ Half a Century of Progress in 
Orthopaedic Surgery ”’ is an admirable effort to show what has been done all over the world 
in the past fifty years. Perhaps it is unfortunate that no reference was made to orthopaedic 
surgery in Latin America. 

As you know, in Buenos Aires and Sao Paulo, orthopaedic surgery has been a recognised 
speciality for over a quarter of a century. Luis A. Tamini, a disciple of Codivilla, and Rezende 
Puech were the first Professors of Orthopaedics in the Latin American Republics. Soon after, 
in 1924, under the influence of Vittorio Putti, first in Argentina and then in many other 
countries, orthopaedic surgery spread, hospitals and departments were built, and new Chairs 
were created in Cordoba, La Plata and Rosario in Argentina, Sao Paulo, Rio de Janeiro, 
Bahia in Brazil, etc. Mexico and Cuba, more influenced by the vicinity of U.S.A., had in 
Juan Farill and Alberto Inclan the pioneers of this field, and at the moment every Latin 
American country has a group of leading orthopaedic surgeons. 

The various journals of the speciality being published (four at present) have been 
spreading information concerning the development of this branch of surgery. The Revista de 
Ortopedia y Traumatologia, Buenos Aires, founded in July 1930 by José Valls, has already 
achieved twenty volumes and contains, as well as important papers, summaries in English, 
French and Italian, with an extensive bibliography. The Cirujia Ortopedica y Traumatologia, 
Cuba, is nearly as old, and there are two other recent publications: Anales de Ortopedia y 
Traumatologia of Montevideo and of Mexico. Nine Latin American countries have their own 
Societies of Orthopaedic Surgery, the ‘‘ Sociedad Argentina de Ortopedia y Traumatologia ”’ 
having published fifteen volumes of its proceedings. The “ Sociedade Brasileira de Ortopedia 
e Traumatologia ’’ held a Congress last year attended by about 150 delegates. 

Notable contributions have been made in many of the twenty countries which constitute 
Latin America. Books and papers published in those Journals, and in the Journals of the 
English-speaking countries, have shown their importance. 

Valls and Ottolenghi were the first to advocate biopsy of the regional lymph nodes for 
confirmation of the diagnosis of tuberculosis of bone and joint as early as 1931. 

Fractures of the neck of femur have received special attention from Latin American 
specialists. Valls and Lagomarsino were “ rapporteurs ” at Berlin but although the Congress 
was never held the publication was delivered. Their method was better known after the 
appearance of their beautifully illustrated book. The Valls and Lagomarsino guide is still 
used at the Rizzoli Institute after over fifteen years and in several clinics in Europe and 
America. The treatment of fractures of the neck of the femur has also other outstanding 
South American workers in Godoy Moreira of Sao Paulo, Brazil, whose screw and other 
devices for grafting are important mechanical contributions, and in Jose L. Bado of 
Montevideo, whose experience of grafting of the neck of the femur is almost certainly 
unrivalled in any other country. 
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Skeletal traction in the years since Steinmann-Codivilla has received many modifications 
of detail but it should not be forgotten that in 1915 E. Finochietto of Buenos Aires described 
his well-known stirrup followed by innumerable appliances created by his remarkable 
mechanical sense; nor must one forget L. Zeno of Rosario, S.F.; and especially C. Ottolenghi, 
whose book on skeletal traction is to be considered the most complete study of the subject. 

Important observations have also been reported on echinococcosis of bone and on 
brucellosis. 

Morquio from Uruguay was the first to describe the osteochondrodystrophy well known 
by this eponym. 

Bone tumours have been intensively studied. Pifeiro Sorondo and Ferré have described 
a technique well known for hindquarter amputation. Valls, Ottolenghi and Schajowicz have 
done much work on the early diagnosis of tumours by aspiration biopsy, especially for 
pathological conditions of the spine, using the Ottolenghi device, which has led to a better 
knowledge of reticulum cell sarcoma, epiphysial chondroblastoma and fibrous dysplasia of bone. 

Refrigerated homogenous bone grafting hasreceived important attention since the pioneer 
work of Alberto Inclan from Havana, Cuba (which is the only quotation of Latin American 
origin in the Journal of Bone and Joint Surgery in Leo Mayer’s review), and notably by 
Velazco Zimbron of Mexico, who has produced what might well be the most complete 
experimental and clinical study up to the present time. 

Finally I should mention Gebauer in Chile, who organised traumatology there, and 
Urrutia, well known for his personality and his special mechanical mind, and again Juan 
Farill from Mexico, known for his contributions on congenital deformities and especially as 
the father and the first President of the Latin American Society, founded in 1948, whose first 
Congress in December 1950 in Montevideo—Buenos Aires—Mar del Plata was attended by 
250 delegates. The maturity of orthopaedic surgery was well demonstrated in that part of 
the world exactly in the mid-century! 

Excuse me, Sir, for the length of this letter, though to do justice to the subject it would 
need to be longer and require preparation. It has not been my purpose merely to quote names, 
but, influenced by the spirit of your review, I have been stimulated to attempt to trace the 
development of orthopaedics in Latin America. 


Yours very truly, 


April 1951. JOSE MANUEL DEL SEL. 


[Dr Jose del Sel has kindly and gracefully drawn attention to an omission that we 
much regret. We are grateful for the gentleness of his rebuke and the excellence of 
his report of orthopaedic progress in Latin America. He also is guilty of omission, for 
modesty has prevented him mentioning his own distinguished part in the development 
of surgery—a most important part in the great development of the South American 
Republics in every field of human endeavour, not least that of orthopaedics.—Ep1Tor.] 
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Book Reviews 


REGIONAL ORTHOPEDIC SURGERY. By Paul C. Cotonna, M.D., Professor of Orthopedic 
Surgery, University of Pennsylvania Medical School. 10x64} in. Pp. xxii+706, with 474 figures. 
Index. 1950. Philadelphia and London: W. B. Saunders Company. Price 57s. 6d. 


Only those who have written a text-book of orthopaedic surgery, and perhaps also those who 
have seriously considered doing so but quailed at the prospect, can appreciate the problems involved. 
Dr Colonna, however, has succeeded in resolving all the difficulties in a masterly fashion and has 
covered comprehensively the whole vast field of orthopaedics, including fractures, in a single 
volume. The opening chapters are concerned with the anatomy and physiology of bone and muscle, 
and with the general pathology of metabolic, developmental and traumatic disorders of bones and 
joints. The subsequent sections are regional, and here fractures and dislocations are found in their 
place alongside the diseases peculiar to the same part. Finally there are chapters on neuromuscular 
disabilities, tumours of bone, the principles of apparatus and physical medicine. The list of titles 
of both rare and common diseases is unusually complete; the task of compressing so much into so 
small a space has been possible only because Dr Colonna’s great experience as a surgeon and as a 
teacher has equipped him well to sift the grain from the much more abundant chaff of the 
orthopaedic literary harvest. This is no small achievement in a decade that holds the present 
dearer than the future, and when many are more interested in short-term results than lasting, 
but more hardly earned, success. The presentation is greatly helped by many excellent line drawings 
and a wise selectton of illustrations. The choice of radiographs is so good that it is unfortunate 
they are not better reproduced. 

The graduate and undergraduate students to whom the book is addressed will always be 
indebted to the author for the pains he has given to its preparation. Here, in the space of a few 
hundred pages, is to be found the experience not only of a fine surgeon but also of the great tradition 
of surgery devolving from Royal Whitman, to whom the volume is dedicated.—Philip WILEs. 


SURGERY OF THE SHOULDER. By Anthony F. DEPacma, M.D., James Edwards Professor 
of Orthopedic Surgery and Head of the Department, Jefferson Medical College, Philadelphia. 
10x7 in. Pp. xix+438, with 357 figures. Index. 1950. Philadelphia, London, Montreal: J. B. 
Lippincott Company. Price £7. 


This is the largest book on the shoulder that has been published since Codman’s classic in 1934. 
In the intervening period a great deal of work has been done and a vast number of papers written 
on the subject. In his preface Dr DePalma states his desire to assemble this accumulated knowledge, 
and he has made a praiseworthy, if not completely successful, attempt. In addition, he has himself 
made a most valuable contribution on the variational and morbid anatomy of the joint from an 
extensive study of post-mortem material. His work on the morbid anatomy of the rotator cuff is 
well illustrated and shows that many tears of considerable extent are compatible with good function. 
The diagnosis of tendon tears is made on purely clinical grounds. He advocates conservative 
treatment in all acute cases and follows McLaughlin in advising operation only when serious 
disability persists after six to eight weeks. There is no mention of the work of Lindblom and others on 
arthrography as an aid to accurate diagnosis. The various techniques of tendon repair are described 
in detail. The author’s definition of frozen shoulder is very wide. Few surgeons in this country 
would recognise the case described on page 147 as typical. Fractures of the upper end of the 
humerus and their treatment are described at length, but there is no mention in the index of 
fractures of the.scapula. There are other lacunae: no description is given of subluxation of the 
shoulder, nor any bibliography of obstetrical paralysis, which is rather cnrsorily described. 
Nevertheless, operative procedures of many kinds are well described and illustrated. This is a 
most useful source book and the descriptions of morbid anatomy and pathology are good. 
Unfortunately, the reader becomes more and more aware of feeling that it is inadequately backed 
by long clinical experience and the critical judgment that it should engender. The book is 
beautifully produced and well illustrated. It is heavy on the hand and on the purse.—V. H. E.tis. 
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MODERN TRENDS IN NEUROLOGY. Edited by Anthony Feritnc, B.A., M.D., F.R.C.P., 
Senior Physician, Neurological Department, St George’s Hospital and Maida Vale Hospital for 
Nervous Diseases; Consulting Physician, Royal National Orthopaedic Hospital, London. 9} x 6} in. 
Pp. ix+717, with 202 figures. Index. 1951. London: Butterworth & Co. (Publishers) Ltd. Price 63s. 


The dependence upon each other of orthopaedic surgery and of neurology has long ago passed 
the stage at which the publication of a new book dealing with either science was merely of passing 
interest to the practitioners of the other. The contributions of neurology tu the surgery of the 
limbs and of the spinal column are such that every orthopaedist with a real interest in his clinical 
problems will want to keep abreast with the advance in this field and will welcome help in doing 
so. He will find, in ‘“‘ Modern Trends in Neurology,”’ just that sort of help. True, some chapters, 
such as those on headache, on neuro-syphilis, on brain abscess and on cerebral tumour, are so far 
from the orthopaedist’s province that he will read them only for interest, though there are few 
better reasons for reading anything. About six of the twenty chapters, however, really demand 
the attention of the orthopaedic specialist, for they deal with everyday problems and present 
the neurological point of view clearly and refreshingly. 

Two outstanding chapters will appeal at once: Jason Mixter on the intervertebral disc and 
F. M. R. Walshe on the thoracic inlet syndrome. Mixter tells his story well, as one would expect, 
but nothing could better illustrate the differences between his speciality and ours than his 
interest (and his faith) in neurological signs in deciding which lumbar disc is at fault and his much 
less apparent interest in the back asa back. The reader is impressed, as always, by all contributions 
on the disc from Boston, by the way the experience of the author is used to support the idea that 
myelography is really essential and that a most thorough and painstaking myelographic study is 
needed every time. This account of the care taken over the myelogram is itself adequate to acquit 
the Boston school of any charge of operating without full consideration of the patient and of 
his lesion, and though there is no actual indictment of those who dispense with the myelogram, 
this account has made at least one reader reconsider his views. 

Walshe, in his chapter, summarises and condenses much that he has said before. Surely there 
are few finer destructive critics of attractive and unproven hypotheses, but it is a pity that he 
makes no reference to the more recent papers of Telford and of Mottershead (Journal of Bone and 
Joint Surgery, 30-B, 249) whose demolition of ‘‘ costo-clavicular compression ’’ is every whit as 
important as the destruction of the ‘“‘ scalenus anticus syndrome.” 

J. W. D. Bull contributes a very clear chapter on diagnostic neuroradiology. He has a great 
advantage over those of us who contributed to ‘‘ Modern Trends in Orthopaedics,” for the volume 
under review is printed on much better paper and the radiographs are quite reasonably reproduced. 
W. G. Wyllie on cerebral palsies of infancy, and Douglas McAlpine on poliomyelitis, have chapters 
which put forward the modern neurologist’s views of these subjects. A particularly interesting 
contribution is that of Redvers Ironside, who is most helpful on the difficult problems of 
“‘ radiculitis ’’ and of the syndromes in which that concept cannot be discarded. 

W. A. H. Rushton gives a fascinating account of modern views of the conduction of the nerve 
impulse, taking twelve pages over a lucid account which can only have cone from the author’s 
immersion in his subject. This chapter is just what the orthopaedist needs, an admirable review 
of some very difficult physiology. 

This book will be enjoyed by any of us who read it, and its study will be of great profit.— 
D. LI. GriFFITHs. 


MYELOGRAPHY WITH WATER-SOLUBLE CONTRAST. By Sigfrid ArNeLL. 107 in. 
Pp. 85, with 61 figures. 1948. Stockholm: Acta Radiologica. Paper cover. Price not quoted. 


“‘ The ideal solution of the problem of obtaining a satisfactory contrast agent for the clinical 
examination of the subarachnoid space in the central nervous system has unfortunately not yet 
been found.’’ This opening sentence of the introduction clearly expresses the present phase of 
myelography. As so frequently happens in medicine when a number of methods are available, all 
with the same end in view, a variety of firmly expressed opinions is confidently held by the experts. 
One school advocates lipiodol, another pantopaque, a third gases, such as air and oxygen, and 
others, following Arnell, advocate abrodil. Then there are many that shun them all: protruded 
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discs, and even tumours, they say, can be diagnosed clinically with enough accuracy; so why harm 
the patient by introducing some foreign substance into delicate tissues ? 

If the reader hopes to find all the answers by reading this monograph he will be disappointed. 
This is not a denial of the value of the work, for much useful information is recorded. Most 
attention is devoted to anatomy, which is discussed in detail and illustrated by abrodil myelograms. 
There is no doubt that a water-soluble contrast substance displays the anatomy very beautifully. 
Pathology is scarcely discussed. The author stresses the importance of using not more than 
10 cubic centimetres of a dilute solution of abrodil (20 per cent). He met.cions the dangers of the 
method and quotes Lindblom’: (1946) figures of fifty-four complications in 721 cases examined in 
Sweden. Four out of five patients show a rise of temperature for about two days afterwards. 
Headache and pains in the legs are not uncommon complications. The essential spinal anaesthetic 
is an added potential danger. It is not made quite clear that abrodil myelography must be confined 
to the lumbo-sacral region. This immediately limits the value of the method and excludes an 
investigation of the region of the conus medullaris and above. This is a very real practical problem, 
for in the difficult case one wishes to know whether the lesion is a simple protruded disc at one of 
the classical sites or a neoplasm lying higher up. 

The style of the work is heavy and makes difficult reading; but the illustrations are quite good, 
and anatomical points, often elusive in the standard text-books, repay study.—J. W. D. BuLL. 


LUMBAR PUNCITURE AND SPINAL ANALGESIA. By R. R. Macintosn, M.A., D.M., 
F.R.C.S. (Ed.), D.A., Nuffield Professor of Anaesthetics, University of Oxford; Civilian Consultant 
in Anaesthetics, Royal Air Force. 9x6 in. Pp. viii+149, with 111 figures. Index. 1951. 
Edinburgh: E. & S. Livingstone Ltd. Price 21s. 


This book is written primarily for the newly qualified and secondly for the guidance of the 
surgeon who may wish to administer his own spinal analgesia. One was glad to read that the book 
has not been written to extol the virtues of spinal analgesia, because the indications for it are 
becoming more infrequent. 

After a brief history of lumbar puncture and spinal analgesia, the anatomy of the spine and 
cord is described in great detail, with numerous illustrations. Mention is made of modern work 
which shows that the spinal cord ends, not always at the lower part of the first lumbar vertebra, 
but anywhere between the twelfth thoracic and the third lumbar vertebrae. The formation, 
function and physical properties of cerebrospinal fluid are described. The method of sterilisation 
by autoclaving a roll containing all necessary equipment for lumbar puncture and spinal analgesia 
is good. The preparation of the hands as for a surgical operation, and the wearing of rubber gloves, 
cannot be too strongly commended. The common causes of the breakdown of asepsis are the 
“‘ sterilisation ’’ of instruments in spirit, or rinsing in water that is not absolutely sterile. Local 
anaesthetic solution in rubber-capped bottles and the opening of unsterilised ampules by an 
assistant are the other common failures in aseptic technique. The technique of lumbar puncture 
and general principles of spinal analgesia are described and illustrations show the distribution of 
the spinal anaesthetic in the subarachnoid space. The spinal director is mentioned as reducing 
the risk of skin contamination and making the use of a fine needle possible. The use of heavy 
and light spinal analgesics is briefly described and the action of light. Nupercaine is stated to be 
due rather to the large volume of the fluid injected than to its “‘ lightness.”’ ‘‘ Spinal ’’ headache 
is discussed and the accepted pain-relieving drugs are stated to be strikingly ineffective. In severe 
cases a catheter can be introduced and left in the extradural space and saline injected as required 
to give a ‘‘ head of pressure ’’ around the dura. The treatment of an overdose, or respiratory 
paralysis due to too high a rise, is very sound. Too often in such an emergency reliance is placed on 
injection of ‘‘ coramine,”’ whereas an immediate and intermittent inflation of the lungs with oxygen 
in the Trendelenberg position will tide over the respiratory paralysis until the drug has been 
detoxicated. With high spinal analgesia the administration of oxygen is wisely commended to 
ensure adequate oxygenation of the respiratory centre. Some contra-indications of spinal analgesia 
are mentioned, especially shock. The author does not believe in the use of vasopressor drugs in 
spinal analgesia. 

This book is well produced with excellent illustrations. The section on the spine could be 
read, no doubt, with profit by the orthopaedic surgeon! The book should do much to lower the 
mortality and morbidity of lumbar puncture and spinal analgesia.—G. K. T. Rocue. 
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THE ORGANIZATION OF BONES. By P. Lacroix. Translated from the amended French 
edition by Dr Steward Gi_pER. 8}x5in. Pp. viii+236, with 87 figures. 1951. London: J. & A. 
Churchill Ltd. Price 25s. 


In reviewing the original Belgian edition of Lacroix’s book in this Journal in 1949, the present 
writer recommended it as an interesting and stimulating account of bone structure and function, 
particularly in regard to the mutual inter-relations of the various skeletal tissues and the role of 
local chemical influences in their co-ordinated differentiation and growth. It is of interest, therefore, 
to note the appearance of an English edition, well produced and clearly translated, and incorporating 
some additional notes on current work. This translation is certain to bring Lacroix’s interesting 
views and experiments to the attention of a wide group of readers, and to stimulate a great deal 
more work in this absorbing field.—H. A. Sissons. 


ASTRAGALECTOMY AS AN ANKLE-STABILISING OPERATION IN INFANTILE 
PARALYSIS SEQUELAE. With special reference to astragalectomies and total arthrodeses 
performed in Finland. By Olavi LEIKKONEN. 9} 6}in. Pp. 148, with 41 figures. 1950. Helsinki: 
Acta Chirurgica Scandinavica. Supplementum 152. Paper cover. Price not quoted. 


This is a very interesting book. Everyone dealing with infantile paralysis should study it. 
The chapters on the history of foot stabilisation and on the statics and physiology of the foot in 
themselves render the book worth possessing. At appropriate moments a reader must accustom 
himself to translate ‘‘ ankle-arthrodesis ’’ into “‘ triple arthrodesis ’’ or “‘ stabilisation of the foot.” 
And the title may be disregarded: in fact a sound and reasonable assessment of the various 
alternative measures to stabilise the foot is presented. In this assessment the author seems to 


me to have put astragalectomy very nearly in its proper place.—Bryan McFarLanp. 


LE FRATTURE DEL GOMITO DEI GIOVANI. By Pietro Catverti. 117} in. Pp. 187, 
with 147 figures. 1950. Torino: Edizioni Minerva Medica. Price L. 1500. 


This is an extensive and comprehensive review of injuries to the elbows of children. The 
lesions are fully illustrated and the drawings are particularly good; some of the radiographs 
might be clearer. I would not care to say that the book increases our knowledge of fractures of a 
child’s elbow; it does serve as a very useful reminder of the various types of injury that may 
occur.—Bryan McFarRLanp. 


PRIMER ON FRACTURES. Prepared by the Special Exhibit Committee on Fractures in 
Co-operation with the Committee on Scientific Exhibit of the American Medical Association. 
Frederick A. Jostes, M.D., St Louis; Gordon M. Morrison, M.D., Boston; and Kellogg SPEED, 
M.D., Chairman, Chicago. Sixth edition. 9} x6} in. Pp. xi+109, with 48 figures. Index. 1951. 
New York: Paul B. Hoeber Inc. Price $2.00. : 


The fact that a sixth edition has been necessary indicates the usefulness of this book in the 


United States. It has been brought up to date and is particularly useful in its hints on emergency 
treatment.—L. W. PLEWEs. 
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of 140. 
false, complicating lateral meniscectomy, 285, 567. 
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Birds, egg-laying cycle in, biochemical changes 
during, 643. 

formation and mobilisation of medullary 
bone in, 642. 
Blood pressure and the suprarenal medulla, 134. 
Bone, actinomycosis of, 205. 
and Tooth Society, meeting on parathyroid and 
bone, 289. 
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cartilaginous defect, nomenclature of, 427. 
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Calcinosis, 572. 
circumscripta, 572. 
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experimental incision of, 612. 
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Disc, intervertebral, pathological changes in, 471, 472. 
physical properties of, 607. 
puncture, diagnostic, 471. 
Dixey, Frederick Augustus, pioneer of osteogeny, 
5. 
Duraiswami, P. K., awarded Ph.D. by University of 
Liverpool, 642. 
Dysostosis, metaphysial, case 
simulating, 231. 
Dysplasia epiphysialis multiplex, 461. 
punctata, 461, 


of renal rickets 
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East Africa, Association of Surgeons of, establish- 
ment of, 645. 
East Anglian Orthopaedic Club meetings, 136, 465. 
Egg-laying cycle in birds, biochemical changes 
during, 643. 
formation and mobilisation of medullary 
bone in, 642, 
Enamel, histological investigations on, 137. 
X-ray analysis of, 137. 
End-plate, motor, response to nerve impulse, 455, 
Engelmann’s disease, 461. 
Enzyme at endings of post-ganglionic sympathetic 
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Epiphysial arrest, problem of, 462. 
Epiphysitis, syphilitic, 585. 
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Evans, E. S., made C.B.E., 454. 
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Face, burned, reconstruction of, 456. 
Femur, arthroplasty of, changes in head underlying 
vitallium cup, 119. 
avascular necrosis of head of, bilateral, 464. 
blood supply to head of, use of Geiger counter in 
estimation, 475. 
calcinosis in region of greater trochanter, 577. 
coxa vara congenita, 475. 
developmental, 478. 
fractures of neck, in old patients, acrylic prosthesis 
for, 466. 
spontaneous (demonstration), 136. 
of shaft of, pathological (demonstration), 136. 
relationship to Volkmann’s ischaemic contrac- 
ture, 336. 
trochanteric, treatment, 508. 
by low-nail method of internal fixation, 513. 
by nail-plate fixation, 192. 
head of, changes in, underlying vitallium cup, 119. 
McMurray osteotomy, internal fixation after, 644. 
with trifin nail, 418. 
osteogenic sarcoma of distal end, conservative 
resection for, 468. 
rotation osteotomy of, and congenital dislocation 
of hip, 474. 
slipping epiphysis of, 475. 
syphilitic osteitis of, 587. 
Festival symposia, 454. 
Fibula, cyst of (demonstration), 136. 
impaired growth after osteomyelitis, 136. 
Finger, calcinosis of, 575. 
divided flexor tendons of, 464. 
fractures of, 284. 
mallet, 465. 
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Flexor carpi ulnaris tendon, calcinosis in region of, 
577 


Foot, arthrodesis of, late results, 496. 
peritalar intra-articular, for paralytic flail foot, 
503. 
club, Kite method of treatment, 463. 
relapsed, 287. 
flail, paralytic, pan-arthrodesis for, 503. 
Lisfranc fracture-dislocation of, 535. 
metatarsal bones, absorption of, 466. 
metatarsus primus varus, correction of, 415. 
paralytic flail, pan-arthrodesis for, 503. 
instability of (editorial), 493. 
pes cavus, 284. 
pyogenic infection of, 589. 
talipes calcaneo-valgus with congenital posterior 
bowing of tibia, 50. 
tarsal movements, 259. 
Forearm, bone defects in, bridging of, 476. 
fracture, Monteggia, with posterior dislocation of 
radial head, 65. 
of radial head with distal radio-u!nar dislocation, 
244. 
of radius and ulna, 548. 
rotation, 285. 
Fracture callus, effect of vitamin E deficiency on, 
473. 
cases, rehabilitation in, 141. 
complicating Paget’s disease, 331. 
healing of, 47. 
in syphilitic bones, 583. 
medullary nailing of (correspondence), 291. 
see also under names of bones affected. 
French Society of Orthopaedics and Traumatology, 
annual meeting 1950, 139. 


G 


Ganglia, sympathetic, transmission in, 455. 
Ganglio-neuroma in loin (demonstration), 137. 
Geiger counter, use in estimating blood supply to 
femoral head, 475. 
Genicular arteries, 264. 
artery, inferior lateral, false aneurysm of, after 
lateral meniscectomy, 285, 567. 
Genito-urinary tuberculosis in bone and 
disease, 462. 
George VI, illness of (editorial), 493. 
Girdlestone, Gathorne Robert, obituary, 130, 
Scholarship, created by Lord Nuffield, 135. 
Guildal, Paul, development of Danish Organisation 
for Crippled Welfare under, 467. 
obituary, 453. 
Guinea-worm, osteitis secondary to infestation with, 
590. 


joint 


H 


Haemarthrosis as cause of synovial pigmentation, 
436. 
Haemochromatosis of synovial tissues, 436. 
synovial pigmentation in, 437. 
Haemosiderosis of synovial tissues, 436. 
Hallux rigidus, treatment of, 644, 
valgus, 376. 
treatment of, 644. 
Hand, infections of, 646. 
injuries of, 643. 
Madura, 589. 
Hindquarter amputation, 460. 


4 
° 
ane 
4 
aS 


664 SUBJECT INDEX 


Hip, arthrodesis of, 474. 
ischio-femoral, 461; (demonstration), 137. 
by posterior approach, 365. 
late results, 474. 
arthroplasty of (discussion), 140. 
acrylic prosthesis in, 468, 475. 
cup, 468. 
unsuitability of polythene for, 392. 
spring exerciser for, 634. 
Charcot’s arthropathy of, treated by subtrochan- 
teric osteotomy, 136. 
coxa vara congenita, 475. 
developmental, 478. 
dislocation, central, 465. 
congenital, 288, 562, 643. 
closed reduction for, 474. 
conservative treatment by Le Damany’s 
method, 475. 
early diagnosis in, 478. 
femoral rotation osteotomy in, 474. 
intermediate-late results of treatment, 281. 
lateral radiographs of, 465. 
old, of adult, resection-reconstruction in 
treatment, 474. 
operative treatment, 282. 
reduction and retention, 282. 
Robert Jones double adduction frame for, 141. 
treatment of, 644. 
of both, and knees in child, 137. 
persistent, in adults, arthroplasty for, 283. 
traumatic anterior, 602. 
joint, artificial, 465. 
McMurray osteotomy, internal fixation after, 644. 
with trifin nail, 418. 
osteoarthritis of, bilateral, 465. 
osteochondromatosis of, 80, 85. 
Perthes disease, ambulatory treatment, 286. 
pseudarthrosis of, 475. 
stiff, surgery of, (discussion). 137. 
subluxations of, treatment by osteotomy, 138. 
tuberculosis of (editorial), 147. 
complications of, 152. 
prognosis in, 149. 
Honours, King’s birthday, 455. 
Hormones, sex, and bone, 642. 
clinical uses of, 643. 
Humerus, calcinosis of lateral epicondyle, 575. 
destructive lesion of, 589. 
fracture-separation of upper epiphysis, 284. 
fractures of neck of, 475. 
supracondylar, prolonged traumatic arterial 
spasm after, 363. 
Hunter, John, statue of, 114. 
Hunterian Collection, specimens from, 115, 264, 442, 
626. 
Lectures, Royal College of Surgeons of England, 
281. 
Hyperostosis, cortical, infantile, 461. 
atypical case, 248. 
frontalis interna and Paget's disease of skull, 643. 


Industrial Medicine, Tenth International Congress, 
Lisbon, 1951, 646. 
Industry, orthoplastics in, 457. 
International Congress of Industrial Medicine, Tenth, 
Lisbon, 1951, 646. 
of Physical Medicine, 1952, 291. 
Poliomyelitis Conference, Copenhagen, 1951. 
programme, 468. 
Society of Orthopaedic Surgery and Traumatology, 
Fifth Congress, 1951, 469; general meeting, 477. 


International Society for Welfare of Cripples, Fifth 
Congress, 291. 
Intervertebral disc, effects of compression on, 609. 
elastic properties of, 608. 
experimental incision of, 612. 
in rabbit, 612. 
lumbar, protruded, etiology of, 10. 
and painful backs, 8; (editorial), 3, 4. 
clinical features, 11. 
excision of, 8, 31, 470; (editorial), 3, 4. 
results, 27. 
late, 285. 
unsatisfactory, 31. 
pathology of, 8. 
pathological changes, 471, 472. 
physical properties, 607. 
puncture, diagnostic, 471. 
Ireland, Northern, history of orthopaedic surgery 
in, 644. 

Irish Orthopaedic Club, meetings, 644. 

Ischaemic contracture, Volkmann’s (editorial), 299. 
relationship to fracture of femur, 336. 
treatment by tendon transplantation, 359. 

necrosis and regeneration of tibialis anterior muscle 
after rupture of popliteal artery, 348. 

Ischio-femoral arthrodesis by posterior approach, 

late results, 474. 

Italian Society of Orthopaedics and Traumatology, 

Thirty-fifth Congress, 140. 


J 


Japan, recent developments in orthopaedic surgery, 
290. 
Japanese Orthopaedic Society, activities of, 290. 
Joints, disease, genito-urinary tuberculosis in, 462. 
effect of partial vitamin C deficiency, 473. 
movements of, mechanical structure of articulating 
cartilage, 251. 
tuberculosis, treatment by streptomycin with 
operation, 473. 
Jones, Robert, double adduction frame for congenital 
dislocation of hip, 141. 
Gold Medal and Prize awarded to W. A. Law, 
287. 


K 


King George VI, illness of (editorial), 493. 
Kite method of treatment of club foot, 463. 
Knee, arthrodesis of (demonstration), 136. 
cavernous haemangioma of, 106. 
ligaments of, 444. 
meniscectomy, injury to popliteal artery during, 
§71. 
lateral, traumatic aneurysm complicating, 285, 
567. 


prepatellar neuralgia, post-traumatic, 286. 
specimens from Hunterian collection, 626. 
synovial cavity, 442. 
Knees and hips, dislocations of both, in child, 
(demonstration), 137. 
Kiintscher nailing of fractures, 291. 


L 


Latin America, orthopaedic surgery in, 1900-1950, 
647. 


Latin-American Congress of Orthopaedics and 
Traumatology, 141. 
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Law, W. A., award of Robert Jones Gold Medal and 
Prize to, 287. 

Le Damany method of treatment of congenital 
dislocations of hip, 474. 

Legs, equalisation of length of (demonstration), 137. 
post-thrombotic sequelae in, treatment of, 139. 
shortening, 462. 
tuberculosis of, 644. 
ulcers, 467. 

Lisfranc fracture-dislocation of foot, 535. 

Liverpool Regional Orthopaedic Club meeting, 137. 
School of Orthopaedics and Repertory Theatre, 

66. 


University, appointment of Professor of Ortho- 
paedic Surgery, 642. 
award of Ph.D. by, 642. 
Master of Orthopaedic Surgery, graduates and 

examiners, 135. 
Lumbo-sacral fusion by Chandler’s method, 463. 

H-graft in, 467. 

prosthesis and graft in treatment of lumbar pain 
and sciatica, 471. 


M 


McFarland, B. L., appointed Professor of Ortho- 
paedic Surgery in University of Liverpool, 642. 

McLaughlin, R. S., Foundation in Surgery, establish- 
ment of, 644. 

McMurray, Professor T. P., memorial to, 484. 

McMurray’s osteotomy, internal fixation after, 644. 

with trifin ‘nail, 418. 

Manchester Hospital Region clinical meetings, 465. 

Manubrio-sternal joint in ankylosing spondylitis, 56. 
in rheumatoid arthritis, 60. 

Melanoma, malignant, 600. 

Melorheostosis, 461. 

scleroderma with, 430. 

Meningocele, intrathoracic lateral, spinal deformity 
and multiple neurofibromatosis, 87. 

Meniscectomy, injury to popliteal artery during, 571. 

lateral, traumatic aneurysm complicating, 285, 

567. 

Metaphysial dysostosis, 
simulating, 231. 

Metatarsal bones, absorption of, 466. 

Metatarsalgia, Morton’s, causative mechanism in, 
94, 293. 

Metatarsus primus varus, correction, 414. 

Methylacrylic plastic, bone reaction to, 468, 475. 

Midtarsal joint, 262. 

Monteggia fracture with posterior dislocation of 
radial head, 65. 

Morton's metatarsalgia, causative mechanism in, 94, 
293. 

Mouse, effects of oestrogens on symphysis pubis in, 


case of renal rickets 


Myelography, epidural, 471. 
lumbar, with water soluble medium, 471. 
Myeloma, multiple, and senile osteoporosis, differen- 
tial diagnosis of, 135. 
Myositis ossificans complicating anterior poliomye- 
litis, 594. 


N 


Nail-plate fixation of trochanteric fractures, 192. 

Nail, trifin, internal fixation of McMurray osteotomy 
with, 418. 

Nailing, medullary, and homogenous bone graft in 
treatment of large defects of long bones, 476. 
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Nairobi Orthopaedic Centre, work of, 290. 
Nerve fibres, size of, 455. 
impulse, response of motor end-plate to, 455. 
injured, repair of, 455. 
peripheral, injuries, factors influencing functional 
recovery, 281. 
sympathetic, post-ganglionic, enzyme at end of, 
455. 


Nervous system, peripheral, Festival meeting on, 


Netherlands Orthopaedic Association, 466. 
orthopaedic surgery in, 466. 
Neuralgia, prepatellar, post-traumatic, 286. 
Neurofibromatosis, multiple, with intrathoracic 
meningocele and spinal deformity, 87. 
Neuroma, plantar digital, 477. 
Neuromuscular transmission, special mechanisms of, 
455. 
Nipple, Paget’s disease of, 449. 
Nisbet, N. W., appointed Associate Professor of 
Orthopaedics in University of Otago, 645. 
Noradrenaline, recent work on, 134. 
Nucleography, 471. 
Nucleus pulposus, changes with age, 472. 
diffusion within, 472. 
herniation of, fluid inhibition as cause of, 472. 
minute structure of, 472. 
radiography of, 141. 
Nuffield, Lord, creation of Girdlestone Scholarship 
y, 135. 
Orthopaedic Centre, Oxford, future of, 463. 
lectures at, 134, 


oO 


Obituary: 
A. A. Blundell Bankart, 278. 
Peter George Essex-Lopresti, 453. 
Gathorne Robert Girdlestone, 130. 
Paui Guildal, 452. 
Ochronosis, 408. 
Oestrogens, effects on symphysis pubis in mouse, 643. 
Olecranon, low fracture of, 137. 
Orthopaedic Associations of English-speaking world, 
joint meeting, 1952, (editorial), 495. 
surgery, Festival meeting on, 460. 
in Latin America, 1900-1950, 647. 
in Netherlands, 466. 
in Northern Ireland, history of, 644. 
Orthoplastics in industry, 457. 
Os calcis, fracture involving subtalar joint, 475. 
results of reduction, 284. 
treatment by early mobilisation, 140. 
Ossification defects, nomenclature of, 428. 
Osteitis deformans, 449. 
complicated by fractures, 331. 
by sarcoma, 323. 
secondary to infestation with guinea-worm, 590. 
syphilitic, generalised, 584. 
Osteoarthritis, etiology of, 643. 
of hip, bilateral, 465. 
of pisiform-triquetral joint, 532. 
Osteochondromatosis of hip, 80, 85. 
Osteochondrosis deformans tibiae, 476. 
Osteoclastoma (demonstration), 136. 
Osteogenesis imperfecta, hyperplastic callus in, 461, 
591. 


Osteogeny, pioneers of—Frederick Augustus Dixey, 
275. 
Osteomyelitis, 141. 


acute haematogenous (editorial), 6. 
chronic (demonstration), 137. 
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Osteomyelitis, first recurrence eighty years after 
infection, 110. 
impaired growth of fibula after, 136. 
of infants, penicillin treatment, evaluation of 
results, 74. 
staphylococcal, of clavicle during scarlet fever 
(demonstration), 136. 
Osteoporosis, senile, and multiple myeloma, differen- 
tial diagnosis of, 135. 
Osteotomies, displa ement (demonstration), 137. 
Osteotomy, McMurray, internal fixation after, 644. 
with trifin nail, 418. 
Otago University, appointment of Associate Pro- 
fessor of Orthopaedics, 645. 
Ovarian cycle in birds, biochemical changes in, 643. 
formation and mobilisation of medullary 
bone in, 642. 
Oxford University, Nufheld Orthopaedic Centre, 
lectures at, 134. 


Paget, Sir James, biography, 446; portrait, 447. 
Paget's disease complicated by fractures, 331. 
by sarcoma, 323. 

complications of (films), 465. 

of bone, 449. 

of nipple, 449. 

of skull and hyperostosis frontalis interna, 643. 

quiet necrosis, 450. 

Pain distribution in intervertebral disc protrusion, 


sensibility, anatomy of, 456. 
Paraplegia, spastic, in late adult life, 644. 
traumatic, without injury to vertebral column, 
543. 

Paraplegic patient, care of, 460. 

Paralvsis, new walking-aid for, 122. 

Parathormone, etfect on bone structure, 290. 

Parathyroid, clinical physiology of, 289. 

Patella, lateral dislocation of, 138. 

prepatellar neuralgia, post-traumatic, 286. 
recurrent dislocation of, 140. 

Pectoralis major transplant with arthrodesis of 
shoulder in injury to upper trunk of brachial 
plexus, 598. 

minor transplant for paralysis of serratus anterior, 
228. 


Pelligrini-Stieda’s syndrome coexisting with rheu- 
matoid fever, Baker's cyst and periarthritis of 
shoulder, 646. 

Pelvis, disruption of, 112. f 

effects of oestrogens on symphysis pubis in mouse, 
643. 
tuberculosis of, 644. 
symphysis pubis, 464. 

Penicillin treatment of actinomycosis of spine, 215, 
482 
of osteomyelitis in infants, 74. 

Peripheral nerve injuries, factors 
functional recovery of, 281. 

nervous system, Festival meeting on, 455. 

Peritalar joint, 259. 

Perthes disease, ambulatory treatment of, 286. 

Pes cavus, etiology and treatment, 284. 

Pioneers ot osteogeny—Frederick Augustus Dixey, 
275. 

Pisiform-triquetral joint, osteoarthritis of, 532. 

Plantar digital neuroma, 477. 

Plastic surgery, Festivai meeting on, 456. 

Plastics in orthopaedic surgery, 463. 

Poliomyelitis, acute anterior, in newborn infant, 136. 

acute cases, 136. 


influencing 


SUBJECT INDEX 


Poliomyelitis, early symptomatology, 457. 
electrical reactions in, 463. 
epidemiology of, 458. 
Festival meeting on, 457. 
myositis ossificans complicating, 594. 
treatment in convalescent stage, 458. 
early stage, 458. 
viruses, 457. 
Polythene, unsuitability for movable weight-bearing 
prosthesis, 392. 
Popliteal artery, injury to, during meniscectomy, 
rupture of, ischaemic necrosis and regeneration 
after, 348. 
Portuguese Orthopaedic Society, formation of, 468. 
Post-ganglionic sympathetic nerves, enzyme at 


endings of, 455. 
Pott’s paraplegia, antero-lateral decompression for, 
461. 


Prostheses, metallic, for replacement of bone 
resected for tumour, 476. 
movable weight-bearing,unsuitability of polythene 
for, 392. 
Pseudarthrosis of hip, 475. 
of tibia, 464. 
supraglenoidal, 629. 
Pubis, osteitis of, after appendix abscess (demonstra- 
tion), 136. 


Q 


de Quervain’s disease, 96. 


R 


Radial nerve paralysis, improved splint for, 272. 
Radioactive isotope studies of calcification of bone, 


Radioactivity, natural acquisition of, in body, 646. 
Radio-ulnar dislocation, distal, with fractures of 
radial head, 244. 
Radius and ulna, fractures of, 548. 
greenstick, 557. 
fractures of head of, 465. 
with distal radio-ulnar dislocation, 245. 
of shaft of, 553. 
posterior dislocation of 
fracture, 65. 
von Recklinghausen’s disease with intrathoracic 
meningocele and spinal deformity, 87. 
Rehabilitation of disabled worker, 646. 
Revue francaise d’Orthopédie, new title of, 139. 
Rheumatic fever coexisting with Pelligrini-Stieda’s 
syndrome, Baker’s cyst and periarthritis of 
shoulder, 646. 
Rheumatoid arthritis, manubrio-sternal joint in, 60. 
Rickets, renal, case simulating metaphysial dysos- 
tosis, 231. 
Robert Jones Gold Medal and Prize awarded to 
W. A. Law, 287. 
Royal College of Surgeons of England, Hunterian 
Collection, specimens from, 115, 264, 442, 626. 
Hunterian lectures, 281. 
Society of Medicine and British Medical Associa- 
tion, 
Festival symposia, 452. 
Orthopaedic Section meetings, 287, 461. 


head in Monteggia 


Ss 
Sarcoma, Paget’s, 323. 
Sciatica, causes of, 472. 
due to disc lesions, 8; (editorial), 3, 4. 


THE JOURNAL OF BONE AND JOINT SURGERY 


ti 
it 
} 
me 
> 
4. 
# 
3 
3 
é J 
4 
3 


SUBJECT INDEX 667 


Sciatica, lumbo-sacral prosthesis with graft in treat- 
ment of, 471. 
surgery in, 8, 31, 285, 469; (editorial), 3, 4. 
late results of, 285. 
Scleroderma and melorheostosis, 430. 
Scoliosis, conservative treatment of, 140. 
idiopathic, 465. 
primary lumbar, 404. 
structural, two curve patterns in, 399. 
Seddon, H. J., made C.M.G., 454. 
Serratus anterior, paralysis of, pectoralis minor 
transplant for, 228. 
Sex hormones and bone, 642. 
clinical uses of, 643. 
Shoulder, acromio-clavicular dislocation, calcification 
of coraco-clavicular ligaments after, 646. 
arthrodesis of, and pectoralis major transplant in 
injury to upper trunk of brachial plexus, 598. 
compression, 186. 
periarthritis of, coexisting with Pelligrini-Stieda’s 
syndrome, rheumatic fever and Baker’s cyst, 
646. 
supraglenoid pseudarthrosis, 629. 
Skeletal abnormalities, experimental causation in 
developing chicks, 476. 
Skeleton, general affections of, 461. 
Skin grafting, early, for burns, 459. 
homografts for extensive burns, 459. 
Skull, hyperostosis frontalis interna and Paget’s 
disease, 643. 
osteitis of, 587. 
Paget’s disease of, and hyperostosis frontalis 
interna, 643. 
Société francaise d’Orthopédie et Traumatologie, 
annual meeting, 1950, 138. 
South-East Metropolitan Regional Orthopaedic Club 
meeting, 464. 
South-West Orthopaedic Club meetings, 135, 643. 
Spastic paralysis, new walking aid for, 122. 
in late adult life, 644. 
Spinal cord injury in neck without damage to 
vertebral column, 543; (editorial), 494. 
Spine, actinomycosis of, 205. 
treated with penicillin and streptomycin, 215, 
(correspondence), 482. 
antero-lateral decompression for Pott’s paraplegia, 


cervical, atlanto-axial fracture dislocation, 108. 
injuries of atlanto-axial joint, 434. 
deformity of, intrathoracic meningocele and 
multiple neurofibromatosis, 87. 
fusion, follow-up of operations for, 136. 
idiopathic scoliosis, 465. 
primary lumbar, 404. 
structural, two curve patterns, 399, 
instability of, and low back pain, treatment of, 
135. 
tomography and planography in examination of, 
646. 


tuberculosis of, complications, 520. 
conservative treatment, 517. 
Splint, improved, for radial nerve paralysis, 272. 
Spondylitis, ankylosing, manubrio-sternal joint in, 
56. 
Spondylolisthesis, operative treatment by trans- 
peritoneal approach, 139. 
Stapler, improved, 274. 
Sterno-clavicular joint, recurrent dislocation, teno- 
desis of subclavius in, 240. 
Streptomycin treatment of actinomycosis of spine, 
215; (correspondence), 482. 
with operation in treatment of bone and joint 
tuberculosis, 473. 
Subastragaloid joint, arthrodesis of, 466, 475. 
Subacromial bursa, calcinosis in, 573. 
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Subclavius, tenodesis of, in treatment of recurrent 
dislocation of sterno-clavicular joint, 240. 
Subscapularis bursa region, calcinosis in, 575. 
Subtalar joint, arthrodesis of, 466, 475. 
Supraglenoidal pseudarthrosis, 629. 
Suprarenal medulla, blood pressure and, 134. 
Supraspinatus tendon, calcinosis in, 573, 575. 
Sympathectomy, chemical, 135. 
Sympathetic ganglia, transmission in, 455. 
nerves, post-ganglionic, enzyme at endings of, 455, 
Symphysis pubis, effects of oestrogens on, in mouse, 
643. 


tuberculosis of, 464. 
Synovial cavity of knee, 442. 
pigmentation caused by haemarthrosis, 436. 
tissues, haemochromatosis of, 436. 
haemosiderosis of, 436. 
Syphilis, congenital, affecting long bones in Bantu 
children, 578. 
of bones, fractures in, 583. 
in Africans, 584. 
of long bones in Bantu, 578. 


T 


Talipes calcaneo-valgus with congenital posterior 
bowing of tibia, 50. 
cavus, 284. 
Tarsal joints, movements of, 258. 
Tarsus, ligaments of, 116. 
Temporo-mandibular joint, approach to, 465. 
Tendon transplantation in treatment of Volkmann’s 
contracture, 359. 
Tenodesis of subclavius in treatment of recurrent 
dislocation of sterno-clavicular joint, 240. 
Thrombosis, sequelae in legs, treatment of, 139. 
Thumb, calcinosis of, 575. 
tendons of, short extensor, anatomy of, 96. 
spontaneous rupture of, 467. 
Tibia, congenital posterior bowing of, with talipes 
calcaneo-valgus, 50. 
fractures of upper end of, 160. 
pseudarthrosis of, 464. 
in childhood, 47. 
results of by-pass graft in treatment of, 
37. 
pathogenesis of, 43. 
vara, 476. 
Tibialis anterior muscle, regeneration after rupture 
of popliteal artery, 348. 
Toe, hallux valgus, 376. 
and hallux rigidus, treatment of, 644. 
Toes, claw, treatment by multiple transfers of flexor 
into extensor tendons, 539. 
Tomography in orthopaedic diagnosis, 462. 
Tooth structure, 137. 
phase-contrast microscopy in investigation of, 
138. 
Triceps tendon, tuberculoma involving, 606. 
Trochanter, greater, calcinosis in region of, 577. 
Trochanteric fractures treated by nail-plate fixation, 
192. 
treatment of, 508. 
Tuberculoma involving triceps tendon, 606. 
Tuberculosis, bone and joint, treatment of (dis- 
cussion), 138. 
by streptomycin with operation, 473. 
genito-urinary, in bone and joint disease, 462. 
miliary, in newborn infant, 136. 
of hip (editorial), 147. 
complications of, 152. 
prognosis in, 149. 
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Tuberculosis of pelvis and lower limb, 644. 
of spine, complications of, 520. 
conservative treatment, results, 517. 
of symphysis pubis, 464. 


U 


Ulna and radius, fractures of, 548. 
greenstick, 557. 
Monteggia fracture with posterior dislocation of 
radial head, 65 
Ulnar nerve, unusual lesion of, 604. 


¥ 


Vereinigung der Orthopaden Osterreichs, refounded, 
140. 

Vertebral column, see Spine. 

Vienna Accident Hospital, Congress of Traumatic 
Surgery at, 140. 

Vitallium cup, changes in femoral head underlying, 
119. 


Vitamin C deficiency and experimental arthritis, 473. 

partial, effect on joints, bones and wound 
healing, 473. 
E deficiency, effect on fracture callus, 473. 

effect on bone growth, 473. 

Vitamins and osteopathies, 472. 

Volkmann’s ischaemic contracture, 139; (editorial), 

299. 

relationship to fracture of femur, 336. 
treatment by tendon transplantation, 359. 


Ww 


War wounds, cancer as sequel to, 167. 
Watson- Jones, Sir R., elected first Honorary Fellow 
of Association of Surgeons of East Africa, 646. 
Wounds, healing, effect of partial vitamin C 
deficiency on, 473. 
infection with actinomyces, 221. 
war, cancer as sequel to, 167. 
Wrist, arthrodesis of, for osteoarthritis (demonstra- 
tion), 137. 
calcinosis on back of, 575. 
de Quervain’s disease, 96. 
interosseous ligaments of, 118. 
osteoarthritis of pisiform-triquetral joint, 532. 
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Dorsolumbar 
Supports 


The extended height above the 
waistline at the back and the 
shoulder and back straps are 
designed to support the major 
portion of the dorsolumbar 
vertebra, while the side-lacing 
adjustments operate the required 
firm control. 7 


Iilustrated: An example from the. Camp 
series of basic do;:olumbar supports. 


Camp Supports are supplied 
and fitted by Authorized Agents 
throughout the country and Camp 
trained surgical fitters are always 
available for attendance at hospitals, 
nursing homes or at the patient’s 


home. 


Camp Supports are designed for S.H.CAMP & COMPANY LTD. 


use in the treatment of physical 19 Hanover Square, London, W.1 
disability, deformity or disease. Telephone: MAY fair 8575 (4 lines) 
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The MacLellan- Wright 
walking-plaster appliance 


Patent applied for 


A NEW WALKING AID 
for all walking-plaster cases : 


Perfect Balance and Gait 

Smooth heel-and-toe movement. No lurching 
or bobbing. Patients with bilateral plasters can 
walk with ease. 


Adaptability 
Suitable for short or full-length plasters and for 
patients of all ages. 


Economy 

Saves plaster-of-paris bandages. Eliminates 

side-irons and wooden rockers. The very 

hard-wearing rubber-asbestos sole enables the 

whole appliance to be used several times over for ate, 

Successive patients. Female patient weighing 15 stones. Short 
below-knee plaster for Potts’ fracture. 

Cleanliness 

Complete protection of the plastered foot. This appliance is designed to be 

soiling of bed linen. worn as a shoe over the plaster 
cast on the foot. The sole, of 
rubberised asbestos, is provided 
with non-skid rubber treads with 
correct curvature to give a smooth 
heel-and-toe movement. The 
upper, of strong rubberised canvas 
with metal eyelets, forms a water- 
proof over-shoe, which is extremely 
hardwearing and gives complete 
protection to the plaster cast. 


Available in the following sizes:— 
6 and 7 in.—suitable for children. 
8, 9, and 10 in.—suitable for adults. 


Sizes refer to the length of the sole. 


For a full technical appreciation, see The Lancet, 
Nov. 11, 1950 (page §19). 


9 Immediate delivery from the sole distributors. 


a) Tro Heod Office : THE OLD MEDICAL SCHOOL PARK ST. \LEEDS.| 
LONDON at: CAPE TOWN and HANNESBURG 


2 
Monufacturers of Surgical Instruments, Hospital Furniture and Sterilizing Equipment 
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Diagnosis: Herniated Intervertebral Dise 
(L5-S1). 

Patient 29 years old, height 6 ft. 1 in., 
weight 11 stone 4 lbs. 

First symptoms of low-back pain developed 
1943 ; acute symptoms 1948. 

A Spencer Lumbo-Sacral Support as 
shewn, prescribed November 1948, provided 
relief of painful symptoms, allowed resump- 
tion of full time heavy job. 


Surgery has been delayed indefinitely. 


This patient’s lordotic posture—with forward tilt of pelvis and sagging of abdomen, chest, diaphragm—- 
causes his weight to rest on the spinal dises at bad mechanical angles, impairs body functioning. 


Note the postural correction obtained with this Spencer Support designed on prescription for him. The 
flattening out of the Lordosis, the raising of abdominal and thoracic organs, improves functioning. 


The four rigid steels at back and one under each arm are removable to facilitate re-shaping as posture 
improves and for easier support laundering. Note location of the outside pelvic binder. 


Straps and non-slipping slides at centre front enable the patient to adjust the support quickly and 
accurately. (All patients are instructed to adjust their supports while lying down with hips elevated.) 


Spencer Supports for abdomen, back and breasts are therapeutically effective because: each is individually 
designed, cut, and made—and does NOT lose its shape. A support that loses its shape loses its effectiveness ! 
Spencer maintains its supportive values—encourages exercise of muscles—provides such comfort it is often 


worn for sleeping. 
For further information write to: 


SPENCER (BANBURY) LTD. 


Consulting Manufacturers of Surgical and Orthopaedic Supports 


SPENCER HOUSE BANoURY OXFORDSHIRE 


Telephone 2265 


Spencer copyright designs are original and distinctive and for more than 20 years have been recognised by the 
Medical Profession as a symbol of effective control for abdomer, back and breasts. 


BEWARE OF IMITATIONS. Spencer (Banbury) Ltd. regret the necessity of issuing warning to beware of 
copies and imitations. Look for the SPENCER LABEL stitched in the Spencer Support and ensure that it is 


a genuine Spencer Support and not a so-called copy. 
Appliances supplied under the National Health Service 
Trained fitters available throughout the Kingdom 


Copyright: Reproduction in whole or in part is prohibited except with the written permission of S(B) Ltd. 
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YOU NEED NOT BE A 


METALLURGIST! 


VITALLIUM 


@NEARLY 15 YEARS OF AUTHENTIC USE 


Since 1936, appliances of the unique Vitallium 
alloy have been in use in the body—often 
buried whence they cannot be removed. 
No other alloy can showacomparable record. 
It is a guarantee that Vitallium appliances 
are safe. 


@OVER 190 REFERENCES IN SURGICAL 
LITERATURE 


During these years, surgeons throughout the 
world have tested many different appliances 
made from the alloy. Their reports have 
appeared in all the important surgical 
periodicals. As a result the Vitallium range of 
appliances is the most extensive of its kind. 
A Vitallium appliance can be obtained for 
almost every need. 


@ACCLAIMED BY EMINENT SURGEONS 
THE WORLD OVER 

In the great majority of instances where 
Vitallium appliances were tried for the first 


SURGICAL APPLIANCES 


ARE PROVED BY TIME AND USE TO 
BE COMPLETELY COMPATIBLE WITH 
HUMAN BONE AND TISSUE 


time, they proved successful. New appliances 
of a kind hitherto not considered feasible 
are now available. It is not surprising that 
eminent surgeons look on Vitallium appli- 
ances as a boon to the profession. 


@A UNIQUE ALLOY: STANDARDISED: 
SAFEST TO USE 


Vitallium appliances contain no iron, and are 
not subject to rust; they can be left in the 
body indefinitely without fear of foreign- 
body reaction. The alloy is a unique 
combination of cobalt, chromium and 
molybdenum. It is of a uniform hardness 
and its composition never varies. 


@THE MOST EXTENSIVE RANGE AVAIL- 
ABLE TO THE PROFESSION 


You need not seek beyond the wide variety 
of Vitallium appliances for your needs. 
There is generally an appropriate appliance 
available . . . one which has proved itself 
in the body—and is safe to use. 


LONDON SPLINT COMPANY LIMITED 
69 WEYMOUTH STREET 
LONDON, W. | 


* Registered Trade Mark 
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Kuntscher 


INTRAMEDULLARY 


NAILS and INSTRUMENTS 


Clover-leaf 
Intramedullary 
Nails for femur. Impactor with 


V-shaped Nails Extractor with 3 mm. four inserts to 
for humerus, hook. Spare 2 mm. fit each nail 
radius and tibia. hook for smaller nails. diameter. 


A descriptive leaflet is available on application 


THE LONDON SPLINT COMPANY LIMITED 
69 WEYMOUTH STREET 
LONDON, W.1 
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Improved Instruments 
for Hip Arthroplasty 


As made for The General Infirmary at Leeds 
and The Royal Bath Hospital, Harrogate 


Broomhead’s Improved 
Smith-Petersen’s Reamers 


WI 


The most advanced instruments available SS Male Concentric Reamer 
for cutting and shaping the Femoral Head for Acnabutum 
and Acetabulum. Precision-made from 
rust-proof stainless steel, self-clearing and 
immune to clogging. Bone fragments are 
automatically ejected by the left-hand spiral ; 
cutting teeth. In three sizes accurately oe Female Concentric Roughing 
related to standard Vitallium Hip Cups. Reamer for Femoral Head 


Left-hand 
Spiral 

Female Concentric Finishing 
Reamer for Femoral Head 


CHAE 


Female Eccentric Reamer for Femoral Head 


Ancillary Instruments 
for Hip Arthroplasty ¢ 


PSOAS Retractor with 
special hand grip and 
wrist support, two’ sizes 


Head Office: THE OLD MEDICAL SCHOOL PARK ST. LEE 
WELBECK STREET LONDON Wi 


Manufacturers of Surgical Instruments, Hospital Furniture and Sterilizing Equip 
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Made in SHEFFIELD ENGLAND by the PARAGON RAZOR CO. 
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Manufacturers of Bone Surgery Instruments for over 70 years 


NON-PLASTICISED, BOILABLE, ACRYLIC FEMORAL HEADS, 
WITH X-RAY INDICATORS 


(Patent®Pending) 


X-ray showing 
Nissen markers. 


X-ray showing Buxton’s ‘** umbrella frame *’ model. 
Mr St John Dudley Buxton’s model with ‘* umbrella frame.”’ 
Each £7 0 0 
Model with Mr K. |. Nissen’s X-ray markers. Each £5 10 0 
PLAIN, BOILABLE, non-plasticised Acrylic Femoral Heads without X-ray indicators. Each £3150 


STOCK SIZES 
Head 41 mm. 43 mm. 45 mm. 
Stem 6, 7 and 8 cm. 6, 7 and 8 cm. 6, 7 and 8 cm. 
Other sizes made to order in a few days 


Checked at National Physical Laboratory for breaking stress (28 stones) 
Tested for internal stresses 


Distributors in U.S.A—ORTHOPEDIC EQUIPMENT COMPANY, BOURBON, INDIANA 


DOWN BROS. and MAYER & PHELPS LTD. 


Head Office: 92-94 BOROUGH HIGH STREET, LONDON, S.E.1 
Showrooms: 32-34 NEW CAVENDISH STREET, LONDON, W.1 


and at 


70 Grenville Street, TORONTO 
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Select the Tower. Tables 
Which Fit Your Needs 


ROGER ANDERSON MODELS 


No. 800 Series—Many 
hospitals and clinics will find 
this table adequate for their 
needs. It provides complete 
facilities for applying casts to 
any part or parts of the body, 
hip work, radiographic pro- 
cedures, true and reverse Tren- 
delenberg.Full table top makes 
it useful for minor surgery. 
Lowest priced table available 
offering such facilities. 


No. 1300 Series—This versatile 
model, with foot-operated, full-range 
hydraulic lift, is designed for hip sur- 
gery procedures—true and reverse 
Trend zlenberg—manipulations of both 
upper and lower extremities, spine and 
neck, all about anatomical centers—all 
x-ray, cast and operative procedures. 


No. 1700 Series—Designed by Dr. 
Roger Anderson to incorporate all the 
sound basic principles of modern ortho- 
pedic surgery and long the established 
leader, this table provides the best and 
most complete facilities for any part of 
the body, including prone, lateral and 
perineal positioning. 


Write for illustrated brochure “Tables 
by Tower,” prices, or specification 
sheets on above tables. 


the TOWER COMPANY, Inc. 


GENEVA, ILLINOIS 
(Near Chicago) 


SEATTLE, WASHINGTON. 
P. O. BOX 3181 
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BCUTS PLASTER 


it won't cut Z 


This new Desoutter electric power Tool was developed specially to make the removal of 
surgical plastersa fast and safe operation—safe for both patientand operator. Thecircular saw 
does not rotate, it oscillates through an arc only a few degrees wide at about 18,000 strokes 
per minute. This ultra rapid short stroke movement will not cut when it is in contact with 
mobile skin or soft material. But when up against hard materials like plaster it is an 


extremely efficient cutter. Please write for the leaflet which explains the method of use. 


CRCI 
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INTRAMEDULLARY NAILS 
AND INSTRUMENTS 
ZIMMER ORTHOPAEDIC LTD. 
Of GT. BRITAIN 


Original Kuntscher Cloverleaf Type 


Illustrating origina! design of Kiintscher’s Cloverleaf type 
intramedullary nails. !he diameters shown are + i=. (6mm.), 
in. & in. mm.), and in. (11 mm.), and 
illustraves tae curved cutting ends. State iengehs when 
ordering. No. 900 


The great strength of the Cloverleaf Type Nail is obtained in the special 
forming of this pin. This forming is obtained by a cold-drawn process and is 
found only in the original Kiintscher Cloverleaf Nail. The strength is equal 
to that of a solid nail. Type of metal used is a special stainless steel that is 
non-corrosive and non-magnetic and is drawn to the proper hardness to 
prevent bending or breaking when a great stress is applied. 


For further particulars of these and other Zimmer Fracture Equipment 
write to us direct or approach your dealer 


ZIMMER ORTHOPAEDIC LTD. 


Manufacturers of Fracture Equipment 


Reg. Office and Works 
GEORGE STREET TRADING ESTATE, BRIDGEND, GLAM. 
Telephone: Bridgend 938 Telegrams: ‘‘ Zimorpedic, Bridgend "’ 


Controlled by Orthopedic Equipment Co., Bourbon, Indiana, U.S.A. 
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RADIOLUCENT 


PROV: PATENT NO. 209861/31 


3 


FREE PROFESSIONAL SAMPLES ON REQUEST, WITH INSTRUCTIONS 


PORTLAND PLASTICS LTD. - ABBEY HOUSE - S.w.1 PHONE: ABBEY 520S~ CABLES: PORPLASTIC. LONDON. 
WORKS: WEAR BAY ROAD - FOLKESTONE KENT - 


FOLKESTONE 51584 + PORPLASTIC. FOLKESTONE | 
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The Ancients used 


The Glossocomium 


“... and the Surgeon must strongly and 
with great force extend the thigh, Lut 
if he alone shall not be able sufficiently 
to extend it, he shall imploy two other 
strong attendants, by whose joint-help the 


fragments may be fitted and set each against 
the other. For this purpose, when as the 
strength of the hand was not sufficient, 
the Ancients used an Instrument, called a 


that Famous Chirurgion, Ambrose : 2 Glossocomium, whereof this is the figure.” 
Parey,” 1575. 


on, “SHROPSHIRE” 


CPA UTC 


enables a greater variety of procedures to be 
carried out with much greater ease than is per- 
mitted by any other apparatus for a like purpose. 


Details on request from the manufacturers 


THE MEDICAL SUPPLY ASSOCIATION LTD. 


PARK ROYAL ROAD, N.W.10. West End Showrooms, 95 WIMPOLE STREET, W.1 
Telephone: ELGar 4011 (Ten lines) LONDON 


EDINBURGH: 10-13 TEVIOT PLACE SHEFFIELD: 6-12 HOLLY STREET 
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A perfect Appliance for its purpose: 


SALTS’ SACRO-ILIAC BELT 


Designed by an eminent orthopaedic specialist, this 
Belt is available in styles for ladies and gentlemen. 
Its perfect efficiency is accompanied with complete 
comfort. Rapidly restoring the normal relationship 
of the sacral and iliac bones, it also exerts a beneficial 
effect on the tone of the abdominal viscera. Not the 
least commendable thing about this Belt is the fact 
that it enables the patient to make early resumption 
of normal activities. Further details and Measure/ 


Order forms available to medical people on request. 
Appointments im London — 


1 STANLEY HOUSE 


SALT SON itp, 


3-6-7 CHERRY STREET, BIRMINGHAM, 


It depends what you 
mean by ‘Banking’ 


OF COURSE we safeguard 

_ money and cash cheques. But 

~ we go further. We maintain 

specialist departments whose 

functions, although not ‘ban- 

king’ in the usual sense, can 

nevertheless be used to very 

good purpose. These depart- 

ments will, for example, act 

as your Executor, help with your Income 

Tax problems, obtain your currency when 

you travel abroad. They will do many more things 

besides. But the moral of this multiplicity of functions 

is simply this: if you have any problem of finance or business the chances 
are that we can help you deal with it. And that is what we mean by ‘banking’. 


WESTMINSTER BANK LIMITED 
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for finest detail 


ILFORD Ilfex X-ray film is double-coated with an emulsion of extremely 
high resolving power. It is thus capable of revealing bone structure and reproducing 
fine detail, particularly in radiographs of the limbs and extremities. Previously 
such exceptional definition has been found only in very slow emulsions but 
Ilfex combines the two qualities so important in X-ray work—Speed and Definition. 
The Ilfex emulsion is highly sensitive to direct X-rays and is intended for use 
without intensifying screens. 


ILFORD lifex X-ray film 


The Department of Radiography and Medical Photography of Ilford 
Limited at Tavistock House, Tavistock Square, London, W.C.1 (EUS 2251), 
will always welcome the opportunity of helping with information or advice. 
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Vokes Ernst limb for above 
knee amputation. One of 
the comprehensive range 
manufactured in light 
metal designed to meet 
every requirement. 


The double swivel pelvic 
band ts the finest system 
of suspension for the 
majority of above-knee 
amputations, permitting 
com plete freedom of action 
with firm support and 
perfect control. T hecentral 
mounting of the socket 
swivel ensures that the 
limb does not fall away 
from the stump when the 
full range of movement is 
used—a very valuable 
feature when playing such 
games as tennis or golf. 


Wheel Control Knee 


: : torsion-joint itself, no adjustments or CA subsidiary Company of Vokes Lid. 
years of hard service. lubrication are necessary, and noise is of ) 
Note the high-duty com- impossible 


pound ball-bearing knee- 
joint and the rubber retumn 


action when sitting. 


The unique mechanism of the Vokes 
Ernst cushion joint movable ankle 


The construction of the combines both the joint and the spring vo K ES E R N ST Ss Cc I E NTI F I Cc 


action of the foot in one single wait. It 


mechanism is simple and isthe lightest yet produced and thewhole SURGICAL APPLIANCES LTD. 


robust and will give many movement takes place in the rubber 


Frictionless bearing ankle mechanism 
spring which is out of of the rubber buffer type with self-oiling 
bearings, also available. 


ARTIFICIAL LEGS 


Artificial legs, manufactured and supplied by Vokes Ernst Scientific 
Surgical Appliances Ltd., are widely prescribed in private practice 
and are also approved by the Ministry of Pensions for supply under 
the National Health Scheme. Centres which have been, or are in 
course of being opened in strategic points throughout Britain for 
fitting and servicing under qualified supervision include: 


FITTING CENTRES: 


LONDON Queen Mary's Hospital, Roehampton 
Lane, $S.W.15 


os 73 Baker St., London, W. 1. Welbeck 3924 
BIRMINGHAM $73Stafford St.,Birmingham,4, Central1940 
MANCHESTER 39 Byrom Street, Manchester, 2 


GLASGOW Ministry of Pensions, War Pensions Welfare 

Service, 134 Sauchiehall St., Glasgow, C. 2 i 
LEEDS Chapel Allerton Hospital, Leeds ‘ 
SWANSEA 27 Cradock St., Swansea ‘ 
BRISTOL Vassall Road, Fishponds, Bristol 


NEWCASTLE 81 St Mary's Place, Newcastle-on-Tyne, 1 


Head Office: Henley Park, Guildford, Surrey fig 
Telephone Guildford 62861 
Factory: Alton, Hants. Telephone Alton 2294 


The Bank as 
Kxecutor 
Administrator 


Trustee 


THIS BOOKLET describes the services 


J Lloyds Sank can offer in the administration of 


estates and trusts. A copy can be obtained 
on request from any branch of the Bank. 


LLOYDS BANK 


LIMITED 


= 
3 
H | 
7 
: 
. xX 
: “cuto 
T r an d 
= 
1077 i 


Austenal Surgical Instruments 


Especially designed for use with Vitallium appli- 
ances, Austenal Surgical Instruments are strong, well- 
balanced, and easy to use. They are stainless, have 
Smith-Petersen nails and modified Smith-Petersen nails a satin-like glare-proof finish and may be sterilized 


(Modified Mclaughlin Appliance). Set consists of two ‘ 
drive shafts, driving head and extracting hammer. by usual hospital methods. 


Hip Nail, Driver and Extractor—for use with standard 


A] She” Hex. SocketWrench, Can- ¥e" Hex. Socket Wrench. Sim- e %e" Hex. Socket Wrench. De- 
nulated, for lag screws, bolts ilar to above, for hip screws, signed for modified McLaughlin 
and nuts with hex. heads.  setscrews and other hex. nuts. Elastic stop nuts andother 7s” hex. nuts. 


© Open-End Holding Wrench. Screw Driver—°%44" Screws. Screw Driver—7h&" Screws. 
Permits holding hip nails Strong, well-balanced with Graceful, easily-handled driver 
against rotation. tempered blade tip. for smaller screws. 


© Phillips Screw Driver—No. 2 Screw Starter — Assists re- & Right-Angled Awl—-7'4" long 
Bit. Designed for use with °44” moval of screws from plate with 1” point. For enlarging holes 
Phillips Recessed Head Screws. rack and for starting them. in spinous process to receive bolts. 


Hex. Geared Socket Wrench—‘/.”. For it] Hex. Socket Holding Wrench—*/¢". For Wilson and Barr 
Wilson-type bolts and Barr-type nuts. type nuts. 


ORDER FROM YOUR SURGICAL DEALER 


AUSTENAL 


EAST 39th STREET + NEW YORK 16,N.Y.: 
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JE. Hanger Co. Lid. 


Specialists in 
the manufacture and fitting of 


Appliances for 
Congenital Deformities, ete. 


Walking appliance for 
paralysis of both low2r 
extremities, body corset 
and automatic joints at 
ip and knee 
(Backview) 


Contractors to the Ministry of Pensions for 
the National Health Service. 


Branches at all Ministry of Pensions Limb 
Fitting Centres. 


J. E. HANGER & CO.,LTD. ARTIFICIAL LIMB MAKERS 


Queen Mary's (Roehampton) Hospital, Roehampton, S.W.15 
Telephone : PUTney 4422 (5 lines) 


| __ 
| | ORTHOPEDIC 


: Makers to the 


since 1860 
Curator Heel EXPERIENCED FITTERS ARE 


—but the child with valgus feet would feel the difference AVAILABLE IN MANY 
atonce. If T-irons and surgical boots can possibly be COUNTIES 

avoided doctors will do so, recommending instead a light- 
weight corrective heel. In certain foot-ailments and leg 


om weaknesses Clark’s “Curator” heel is Tp 
of great benefit. The child won't feel ALFR COX L 
4 ED COX (surcicat) 


J 


“marked out” from others, since the 


heel is almost unnoticeable. 
ncorporatin 
Full details are available to the 8 


medical profession and to children’s K R 0 E ES E M A 
clinics and hospitals, on applica- 


tion to Clarks. 108 WHITECHAPEL ROAD 


Can easily be fitted to certain Clarks LONDON, E.1 
shoes in sizes infants’ 7 to maids’ 54 (youths’ 14). Telephone: BISHOPSGATE 3804 


c. @ 3. CLARK (Shoemakers since 1825) street, somerset 
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Glassona casts are of an open- 
work structure admitting both light and 
air, unaffected by water, extremely light in 
weight, permeable to X-ray and hard 
wearing — they are ideal for all conditions 
requiring long-term immobilization. 

Casts are constructed from bandages 
made from a mixture of glass and cellulose 
acetate fibres. The material resembles 
stockinette. The bandages are prepared 


for use by immersion in a special setting 


fluid. Further details available upon 
request to the Medical Division of the 
Manufacturers. 


GLASSONA | 


THE NEW 
PLASTIC SPLINTING MATERIAL 


LIMITED, HULL 


3 
‘ 

| 

~ 

made in England by T. 3. SMITH & NEPHEW 
: 
a 
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Journal of Bone and Joint Surgery 


BINDING 
YOUR JOURNAL 


With this (November) issue VOLUME 
33-B is complete. 

Arrangements have again been made to 
supply official binding cases to bind 
your Journal at the following charges: 


BINDING, including case 15/6 net 
postage 1/3 

CASES only, 3/- net 
* 

Please apply to the Publishers 
E. & S. LIVINGSTONE LTD. 
16 and 17 TEVIOT PLACE 
EDINBURGH, SCOTLAND 


postage 6d. 


A Christmas Gift Suggestion 


HALF A CENTURY OF PROGRESS 
IN ORTHOPAEDIC SURGERY 
1900-1950 


A special issue of the Journal of 
Bone and Joint Surgery, published in 
November 1950, devoted to an account 
of progress in Orthopaedic Surgery 
during the past fifty eventful years. 


Paper cover copies 21/- Bound 25/- 


Excerpt from a subscriber's letter— 


“The half-century number is superb—a 
magnificent production. It really is a great 
achievement and there can be no doubt that 
of all the issues this is the one that will survive 
and be referred to again and again in future 
months and years as a reference volume . . - 
an epoch making production.” 


EXCERPTA MEDICA 


The International Medical Abstract Service published in English 
and covering the whole field of Clinical and Experimental Medicine. 


SURGERY szcrioy 1x 


CONTENTS. In this Section the whole field of Surgery is covered and includes 
general surgery, urological surgery, orthopaedic surgery, thoracic 
surgery, plastic surgery, casualty (or traumatic) surgery, surgery 
of the thyroid gland and surgery of children. 

Selected abstracts of articles on neurological and oral surgery 


also appear in this section. 


Abstracts of articles on pre- and post-operative care and surgical 


nursing are published. 


The Journal of | Bone and Joint Surgery, Boston: 
The abstracts are very well done, and we should be most 
grateful to our Dutch friends for this important contribution.” 


The subscription rate is £6.4s. per yearly volume of 1920 pages, including an index 


classified both by author and subject. 


Write for a prospectus or specimen copy. 


Sole Distributors for Great Britain and the British Dominions: 
E. & S. LIVINGSTONE, LTD., 16-17, TEVIOT PLACE, EDINBURGH, 1 
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THE 
LUSTERLITE BRANDED ACRYLIC 


ORIGINAL JUDET HEADS 
ALSO IMPROVED MODEL 


ADDED STRENGTH 
because of Improved 
Design of under recess 


PRECISION MADE 
by a process that pre- 
vents internal shrinkage 


NON-TOXIC SIMPLE STERILIZATION 


LARGEST RANGE OF STOCK SIZES PROMPT DELIVERY 


VIZARD’S PRECISION 
INSTRUMENTS 


JUDET REAMER 
IMPROVED REAMER 
DRILL 

IMPACTOR 
PERFORATOR DRILL 


ACETABULUM REAMER 
(Improved Style) 


ACRYLICS INSTRUMENTS 
LUSTERLITE PRODUCTS ARTHUR VIZARD LTD. 
WILLOW TERRACE ROAD 46 GREAT GEORGE STREET 
FENTON STREET, LEEDS LEEDS 1 


We have a wealth of technical information on this operation— 
please send your problems and achievements 


We are interested in the further use of internal Acrylics and 
will give every assistance in new developments 
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Telephone : Bridgend 938 


ZIMMER ORTHOPAEDIC LTD. 


BRIDGEND, GLAM., G.B. 


Manufacturers and Suppliers of Fracture Equipment, now have 
Specially Appointed Agents in more than twenty-five countries. 


Catalogues and prices will gladly be sent on request. 


Our American Associates are: 


ORTHOPAEDIC EQUIPMENT CO. 


BOURBON, INDIANA, U.S.A. 
(FORMERLY ZIMMER EXPORT DIVISION) 


We have no connection with any other 
manufacturers in the U.S.A. 


Telegrams : * Zimorpedic, Bridgend” 


READY DECEMBER 


FRACTURES AND JOINT INJURIES 
by 


SIR REGINALD WATSON-JONES 
B.Sc., M.Ch.Orth., F.R.C.S., F.R.A.C.S. (Hon.), F.A.C.S. (Hon.). 


Fourth Edition. £6 for the two Volumes. Not sold separately. Vol. | ready December; Vol. Il ready in afew months. 


This new edition reflects the great advances of the last decade in the science as well as the art of surgery. 
Much has been rewritten, and many new chapters have been added. It is sure to enhance the high prestige of 


British Orthopaedic Surgery. 


E. & S. LIVINGSTONE LIMITED 


Edinburgh and London 
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Each batch of Ethicon .1ture material 

is tested for knot-pul) s: ength on the 

Incline-Plane Tester ... ‘he laboratory. 

Visual evidence of str*”,th at the knot is shown on the Tensilgram chart. ‘o the surgeom 

suture strength is most essential when the knot is being tied. This is the time of great 

strain. New exclusive processes developed by Ethicon have resulted in three new contributions 
to surgical techniques. (1) Knot breakage is reduced to minimuff 

RELATIVE VOLUME CONTENT (2) Smaller suture sizes are found adequate and foreign bod 

se reaction is reduced. (3) Because of greater strength, minimum sizes 

* size 2 can now be used where catgut is indicated. 


sizes QUICKER HEALING, LESS SCAR TISSUE 
lage Sine WHEN FINER-GAUGED SUTURES ARE USED 


SIZE 0 The diagram on the left shows possible Smaller gauges of catgut, paradoxica 

29% less volume than Size 1 reductions in amounts of suture mate- maintain their integrity longer t 

rial embedded in tissue when smaller _larger sizes. The smaller sizes arog 
SIZE 2-0 sizes are used. Betterresultsareachiev- decidedly less foreign body reactiog.~ 

36% less volume than Size 0 ed from the use of smaller sizes in su- The increased strength of Ethicg 

tures. Itisnow generally recognisedthat Catgut Sutures permits the surgeon 
SIZE 3-0 the greater theamountofsutureembed- _use smaller sizes and secure all the 

40% less volume than Size20 ded in the tissue, the more pronounced vantages inherent in the decreases 

is the inflammatory reaction, the slow- volume of suture used. Quicker he@ 
SIZE 4-0 er the onset of healing, and the larger ing, decrease in scar formation 

“4% less volume than Size3-0 the amount of scar tissue formed. better surgical results are attaing 


ETHICON 


LOOK TO THE LEADERS FOR LEADERSHIP... Qa 


ETHICON SUTURE LABORATORIES LTD 
BANKHEAD AVENUE, EDINBURGH 


Associate Companies: NEW BRUNSWICK, NEW JERSEY SAO PAULO, BRAZIL SYDNEY, AUSTRALIA 
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ELIMINATES 


POST-OPERATIVE 
ADHESIONS AND 
GRANULOMATA 
CAUSED BY 

GLOVE POWDER 


Perfect operating technique coupled with the finest 
suture materials are frequently not followed by smooth recovery of the patient. Abdominal, and 
other pains, persisting for many years without direct cause, are one of the surgeon’s hazards. 
Ethicon set out to eliminate this surgical problem which, as confirmed by laparotomy, has been 


traced to unsuitable glove powders. 
BiIO-SORB 


ABSORBABLE GLOVE POWDER 
FOR SURGEONS 


BIO-SORB is a wholly safe and efficient glove powder, being 
mixture of amylose and amylopectin, derived from corn starct 
and treated by special Py ae and chemical means to prever 
gelatinisation. BLO-SORB has the following invaluable propertie 
(1) Compatible with body tissues. (2) Does not contain forma 
dehyde. (3) A freely flowing pure white powder. (4) A perfec 
. rubber lubricant, harmless to gloves. (5) Sterilized by standar 
techniques. (6) Gives the surgeon maximum comfort and accu 
acy of‘‘touch’”’. BIO-SORB has now been in full surgical use f< 
18 months in Canada, Australia, and the United States. Full tecl 
nical and clinical literature from Ethicon Suture Laboratori 
Limited, Sighthill, Edinburgh. 


colour photograph of a group of Colour photograph of the small 
dhesions showing the agglutina- bowel of a dog treated with BIO- 
ted talc masses appearing as SORB powder. Note complete 
white flecks within the adhesions. absence of adhesions or demon- 
strable inflammatory reaction 


ETHICON SUTURE LABORATORIES LTD 


BANKHEAD AVENUE, EDINBURGH 


Associate Companies: NEW BRUNSWICK. NEW JERSEY SAO PAULO. BRAZIL 
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